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BLM MISSION STATEMENT 


The Pureau of Land Management is responsible for the stewardship of our public lands. ft is 
commited to manage, protect, and improve these lends in & :nanner to serve the needs of the 


American people for ell times. 


Managemen is besed upon the principles of multiple use end sustained y‘eld of our nation's 
resources within ea framework of environmental! responsibility and scientific technology. These 
resources include recreation, rangelands, Gmber, minerals, watershed, fish and widile, 
wilderness, aif and scenic, scientific, and cultura! veives. 


















State of Moataaa U.S. Department of the Interior 





Depertment of Levirenmestal Quality Borvee of | aad Vi asagemrst 

PO Box 20090! Headwaters Resource Arca 

Helena MT $9620-090! PO Box 3388 
Butte MT $9702 

April 198 

Dear Reeder 


bachosed the Final Eervwonmnernal impect Sustement (F1S) for the Golden Sumhght Mane adapting the Draft EIS as 0 pert 
of te final responding © pubic comments end peovding submantve changes wtuch amend the Draft FS m respaner to 
publc comments Thus. the Draft EIS. as amended by Gus Final EIS. 1s adopted as pert of the complete Final EIS 





Abcad 250 copes of Ge Draft EIS were castributed to the publ and other feders! and state agencees m November | 997 for 
0 (dey comment penod [During the our ment pere«i. the Montane Department of Eavironmental Quality (MDEQ) and 
the Rurems of Land Management (HUM) held 0 pubb<« hearing » Wheehell © recerve oral and wrifien comments an the Draft 
EIS The US Anmy Corps of Engineers (COE) also tock comments on Golden Sunhgit s Sechan 404 epphcemon under 
the Clean Water Act in eddytan to oral tectumamy the agencees recerved 289 letters commenting on the Draft EIS All 
oummnents were reviewed end comadered in prepenmng the Final 11S) ( amments thet provided new deta questioned facts 
on anabyma ce reseed quesbons a issues bearing dyrecth) om the alternatives co environmental enalyms heve heen ger 
respamers m @us Final EIS Comments expressing personal cpumons were ocamdered but heve drewn no direct response 





MDIEQ and HLM heve selected the Proposed Acton as modified by the Return Drverman and No Fit Pond shernetrves as 
the preferred shernative The final decamcm will be made wn the Record of Decrmon thet will be prepered no sooner then 
WO days after the Notoe of A vasiabulity of the Final EIS 1s published m the Federal Regster 


The agenaes qpyrecaate the pubic § srolvernent in preparing tus Final EIS Additonal ocqnes are evailabie upon request 
fram MDEQ A ocapy af the Recard of Decrman will be sent to everyane who recerves the F mal EIS 


eo eal Lhe ded — 
of Montane Hurees of | ant Managemen 


Department of havwronmental Quality Headrvsters Reangcr Ares 














Finai Environmental impect Statement 
Amending and Adopting the Draft Environmental impact Statement 


Golden Suniigm Mine Expension 
Jefierson County, Montane 


April 1998 





Lead Agencies State of Mortara. Departmert of Envronmerts! Quaity and United Ststes Departmert 
of the interior Burseu of Land Managemert, Headwaters Resource Aven 


Cooperating Agencies United Sttes Army Corps of Engineers arc State of Mortara Department of 
Natura’ Resources and Conservation 


Comtacta for Further information Greg Halisten. Mortara. Oepartmert of Envrorenerta! Quality PO 
Box 200901, Helene. MT 58620-0901 (406-444-3776) and Devs Willems Bureau of Lar Managemert. 
P.O. Box 3388, Butte MT S702 (406-494-6059). 


Abstract ‘his abbreviated Fira E'S adopts the Oraf EIS. wih amendmerds. as part of the Fing EIS 
The complete Fina! EIS consists of this Gocumert and the Oraf EIS. issued in Novernber 1997 The 
Final EIS enatyzes impacts associated wih the implemertation of Amendmert 008 and the extension of 
mine ile through 2006 of the Golden Surtigtt Mine near Whitehall, Mortara The Fing EIS analyzes 
seven shernatives, inctuding the No Action Atternative and the company's Proposed Action Sigriicart 
issues inctude acid rock Grainage, groundwater and surface water quality, waste rock Gump slope 
ange and Gurnp reciamation success. pf reciamation. end pernstusl water trestmert The preferred 
ahernative at this time is the Proposed Action as modified by the Return Diversion and No P® Pond 
aternatives This aiternative would afow continued mining while reducing or evoiling enrormnerta 
mpacts 


Other Environmental Review ‘is Fira £IS also serves as the erwrorvns. 4 review Gocurnert for « 

perm decision to be made by the US Army Corps of under Section 404 of the Ciean Water 
Act The Mortane Departmert of Natural Resources and w@ use riormation in this review 
for permiting actions concerning state-owned land and minerais 


Oates A Record of Decision wi be prepared no earlier than 30 days folowing the date the 
Environmertal Protection Agency publishes the Notice of Receipt for the Fina! EIS in the Feders! 
Register A copy of the Record of Decision wil be sert to everyone who receives the Fing! EIS 
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LA PURPOSE AND NEED 


Gaiden Sunlight Mines. inc (GSM) mines and 
processes gold-bearing ore on public and 
private lands near Whitehall, Mortana. under 
Operating Permit No 00065 administered by the 
Mortana Department of Environmertal Quality 
(MOEQ) and the United States Departmert of 
the interior s Bureau of Land Managemert 
(BLM) This Environmertal impact Staternert 
(ES) addresses a 1994 Mortane District Court 
decision that requires preparation of an EIS to 
evaluate the environmertal effects of 
implementing Amendment 008 to Operatirg 
Perma No 00065 




















On September |, 1994, a Montane District Court 
nied that the Mortana Departmert of State 
Lands (MOSL) improperty evaluated the 
potential for significant ermironmerntal impacts 
that could result from the imptermentation of 
Amendmert 008, and that an EIS must be 
prepared to turther evaluate these impacts On 
February ’, 1995. a settiemert agreemert was 
reached that allowed mining to continue untl 
the EIS was completed. 


On July 1, 1995, MOSL was terminated by 
legisiative action and Rs mine land reciamation 
reguiatory functions were assurned by the newly 
created Mortana Department of Environmental 
Quality (MDEQ) The new MOEO assumed 
MOSL's responsiblity for preparing an EIS for 
Amendmert 006 


In addition to evaluating the potential impacts 
from implernertation of Amendment 006. this 
EIS also evaluates a 1995 proposal by GSM to 


LB ALTERNATIVES 
No Action 


Under the No Action Aflernative, mining woutd 
cease when currer®y permiiled waste rock 
Gurnp space is fied No new construction or 
expansion of the p®. waste rock dumps. 
process taciities. or tailings impoundmerts 
would occur. Current mining operations would 
cease, ard af taciities woud be reciaimed 
using the existing reciarnation plan. 


Proposed Action 


The Proposed Action woutd allow continued 
Operation of the mine sie beyond Rs currert 
perma boundaries MDEO and BLM woud 
approve a new amendment to GSM's existing 
Operating Permit to allow mining to continue 
urtl approximately 2006 The Proposed Action 
would expand the pt, waste rock Gurmp areas, 
and buttress area Sheep Rock Creek would be 
Giverted into a tributary of Conrow Creek to 
prevert water from contacting acid generating 
waste rock 


Under the Proposed Action. ihe mine s perma 
boundary would expand to include an additional 
1,054 acres (631 acres of GSM-owned land, 
323 acres of BLM administered land. and 
100 acres of state schoo! trust land 
administered by the Mortane Department of 
Natural Resources and Conservation [MONAC]) 
Disturbances associated wih ruining activities 
would expand to include an addtional 
627 acres (517 acres of GSM-owned land. 

75 acres of BLM-edministered land. and 

35 acres of state schoo! trust land) Ore 
tonnage processed under the Proposed Action 
would be 55 million tons, as compared to 























wth respect tc the size of the surtace 
Cisturbance requiring reciarnation. the capping 
material required for reciaiming the tafings 

impoundment, and the reciamation schedule 























CHAPTER | SUMMARY 
Return Diversion Atternative 31 Siope Aftternstive 

This afernative is « modification of te This shernative addresses concerns raised in 
Proposed Action that would evold potertia the Court Order and Setiemert Agresmert 


impacts to the Conrow Cresk Grainage Under 
the Proposed Action. s diversion channs! woud 
Giver flows from Sheep Rock Creek into the 
Conrow Creek Grainmage The increased flows in 
the Conrow Creek drainage heve the potrrtia 
to cause increased erosion and channw 
morphology changes in Conrow Creek and ore 
of Rs trintaries Under the Return Diversion 
Ahernative. Sheep Rock Creek wotd be 
diverted arourd the East Waste Rock Dump arn 
would reconmect wih fs netural Grairage south 
of the Gurnp. thereby evoking the Conrow 
Crusk Grainage Construction of the diversion 
Channa would result in an addtional 2 5 acres 
of disturbance a3 compared to the Proposed 
Action. 


Divided Dump Altern: ve 


This ternative is @ modification of the 
Proposed Action that would evoid potertia 
impacts to the Conrow Creek drainage ard 
evoid permanent placemert of waste rock in the 











place waste rock in Sheap Rock Creek by 
providing atternative options for waste rock 
diaposal + Under this afternative the East Waste 
Rock Ournp capectty would be reduced by 





approximately 63 million tons as compared to 
the Proposed Action This lost capacty would 
be recovered by distributing weste rock iro 
sever Mernative areas New disturbance 
areas would very between a minenusr scenario 
of 407 acres and a Mm: rus scererto of 

600 acres. depending on the areas selected tor 
waste rock Giapoes (approximately 77 to 

220 ecres lees disturbance than under the 
Proposed Action) There would be no need to 
Givert Sheep Rock Creek ito the Cornvow Crest 
Grainage to prevert water from contacting 
ectd-generating wiste rock because no waste 
rock would be placed in Sheep Rock Creek 
















regarding the teasibity of rectarming 2! waste 
rock gopes Under the 31 Slaps Afternative. 
eddtiow sopes would be graded to 3! (rather 
then 21) prick to revegetation This aierrnatve 
cousd be selected by fe agencies as « 

rectamation option for efter the No Action 
Aherrative of the Proposed Action By rectucing 
Sapes to 3 |. the east ard west waste rock 

Gurnps would be G2 and 22 acres larger. 
reapectively than urder the Proposed Action 
resulting in an add@iong 114 acres of surtace 




















Gisturbarnce as Compared to the Proposed 
Action 








This aternative addresses potertia! wife 
ienpects that could rest trom aflowing poor 
Quality water to acourmuéate in the pR No water 
would be slowed to pond in the p& bofiom 
under this aternative Fira design at the 
com@pistion of mining would provide for an 
underground sump to collect water that erters 
the pt Water collected in the surmp would be 
purnped to 8 permanert wate trestrnert pled 
as needed his atternative cousd be selected 
by the agencies as 8 reciamation option for 
efter the No Action Atternative or the Proposed 





appronimatety 19 acres of pl benches would be 
Capped wih 24 inches of oxiiized weste rock 
iofowed by 24 inches of sol ard revegetated 
Under the Part Bect#® Aternative 
epproxtratey 254 acres J the pf woukd be 
Capped we" 24 inches of oxidized waste rock 
faowed by 24 inches of sol enw revegstated 
AS ects producing rock within the pl would be 
Capped wih oxidized weste rock =A’ offer 
eepects of mine recenaetion woutd be the sare 






















@s Those described for tre Proposed Action 
This shernative coutd be selected by the 
agencies as 8 rectamation option for effhe he 
No Action Afernative o the Proposed Action 


LC STIPULATION COMPLIANCE 


The September 1. 1904. Mortane Otstrict Cowt 
Ruling conctuded that § was improper tor 
MOEO to base fs approval of Amerndimert 008 
on minigatio measures ful were nether 
inctuded of evaluated  MOEO 5 1990 
Envrorrnertal Assessmnert (EA) tor Amerndmert 
O68. As required by te Fetrusry 7. 1095. 
Setiemnert Agreemert, MOFO has evatusted 
tis EIS the efectveress of the 3! stkxéations 
that were etached to MOEO 8 Record of 
Decision (ROO) for Amendmert 008 The 
substartive provisions cortainad in the 

31 heve been moorporsied rto 
GSM »s Operating Perma ard 1995 Perma 
Agpgiication and are evaluated in tvs E'S in the 
aratysis Of the existing and proposed 
reclamation plans Please refer to the compete 
EIS tor more detaied formation on the 
evaluation ff the 3! Stipuiations The resufts of 
the agencies evaluation of the 3! stiéations 
are sur~marized baicw 


Sipudeton No. t: Al porgore of waste rock 
ange not needed ty velit Whe aw 
praposad ty hare stops rakator rum be 
rectagned concurrent wi) ongoing ecOvies 


Canocurrert rectamation is urverwey i areas 
that ew not be reactivated for fture mining oF 
reclamation actv@y To date over 104 acres 
have been reciarned Reclamation inching 
wrme rock Gump soape reduction oxidized 
weme frock capping sof placement aru 

was riisted hh) 1905 to portions of 
the ard’ Scagh Waste oct Ovnps 































Siputator No 2 Research ew mortar 
plans mut be developed © cormmMsson ef 
fe MOE ew fe BLM im ode & dates 
fe Reactewres 0 fe cus xt Ory Ky 
reclanatcr descried & Sigufafor No | The 
reset ew moriying pian mut rohate 
consstereharn d/ parernatars fut cect 
qadetaon d pte ed pertcutery ecw 
Grerage fom fe euste roct Gergen = Ths pi 
ream rwhete @ |S ghee owe tates 

whi (& contiersion Pe et J fe ruct 
Cap er sol Eye ow fe monenet 0 ou 
od ayger Fe fe rectarnad eeste rock 
Ganpe These pliers wut be eben fr 
fe eve of fe Arum Ragu & be 
miyrife’ Ave 7’ 199! hereratte dared © 
as we 100! Avum Report 


























Research and monforing plans to determine the 
Mectveress I waste rack Gu top 
reclamation heve been Gevelopead arc 
ingiemerted in consuftatlion wih MOEO and 
BUM As originaly described in the Annus 
Report submited in June 199! the reclamation 
test plot program on the 'agh.grade waste rock 
Gump inctudes a reciaimad Gum tap test plot 
Ths plot hes been evatusted tor af of the 
parameters listed in tt¥s stipnéation inching 
ethration actiication ard wate belerwe A 
Gescrigtion of the test plat ard morforing plan 
was provided in the Annual Report sutrnited in 
starch of 1982 A monforing report is provated 
in the 1900 are’ subsequert annual -eports 


The test plot studies were designed to prove 
rtormation related to 7 'V sape waste rock 
Gu ydraiagy Fm IgM of apgiied revegetation 
tectwug ea a8 wel es grade cortra factors 
capping tectruques ard revegetation 
performance on « variety of @ope anges "he 
Capping lectruques are) waste rock saying 
procedures as wel ac t= onkle cap 
Cheracteriatk crtere propoesd as « pet of the 
curtert reclamation plan were developed as s 
rout 0 these sutos 



























Trough 1G sedimertaiion rates on the teat 
(ike were sateticay comperstic to ture 

rates bor referer we arena of? of rates vie 
* tclerarce eve of 2 0 tore pe sore pe yen 


Senda) vegetation cove en: ~eneret on 
7) 1V g@opes aru toured to Neve exceatad hat 


























OC rtewrerce eens ot © eve erpessed Pe 
vegan success Chere estatiated ty ts 


orcpect Adjunct modeling usin te Revert 









Uriversa’ Sod Loss Equation (RUSLE) as pe" of 
me £15 aratyes stowed et erosion cous be 
NakS to scoeptatie eves on sages up to 7 '¥ 





Cares a rapes tO 8 wren Neg of sh 
‘ee 


Amerticr bes were CONE ue bere 
portors Sf te West Waste face OuT act 
Cast Waste fact Ounp © 1G ~The beens 
wwe COME UCed © sOC”¥rGa ce of Pe pie 
moe mh the Aww Reoo sumed © March 
‘oo Pers to 8 @ conto aw 


These Germs are Gesagrwnd to Corts sengage 
by CaAgturing seeuage af Te toe Sf fe enste 
rock Gums a promating he riiration of 
seepage Ftc mtiects WED he exception 
he pre exmtirg Mies Sorry ew Suntge 
Spring © seepage hes beer GoovTerted a 
te co of te waste rock Gutpe to Gate ~The 
Com I ese @ructures strnsd be a Micere 
to COFtral Pnfitrahon frough the waste rock 

Quenps rat coud seep farm the toe of the 

Gunes Any seepage reporting to the berms 
o@ cortact cola materwis arci flow « very 
hort Catarce betore riitrating m the cafumiurn 


Sigadetor No 4 GSM mam deg ew 
commu @ eyremed Gearunr capatte J 
neviirge Wye >¢ hs pepe ewe 
ous Se tye oS fe recteenad west uxt 
aoe aw BP te xy od fe racteenea’ cos 
rot henge Overwor deste msm be 
uivriied of fe 190! wom Regt 
As tnain mani te uityritead ef) fe evem 
roo! aiid okey cOmmucton 


The design of the diversion Channa syste to 
Grect surface gorm water rurcof around ard of 
@ the taps of the rectarned waste race Gums 
wes supped in the Annual Report suferited in 
March 1982 The design of the Gversion 
Oherwets around the tons of reciatmed GueTps 
ard Of the tops of rectarned Gur¢s are 
adequate to haruie 2 10D year 24 how 
prectotation evet imgiemertaton of the 
Gem of take place Guring fr reclamation of 
each waste oct GeT® 


Wipedetor No 5 GSM met eke ow 
rex! Oe at (riukary xe 

Nae tarts I fe waste «xt hem astere 
Ce aye eter | erty tou ma 

























































te G~wetgped Por eum xs ene wee pmo 
> be rien © ee 88! GSN mee ew 
roo bre evnwiiraw® (‘mat a3 
oueye, ese 3 OW re Pe oem 
xs Ger mote fear Pe ereast etn’ 
Or be meer wewwe: 0d fe ty 
OS ma oS eum x4 ow hesry Pe eet 
CO apere os roopnwel o tet! wey 
ieee & 198 TH8' 


GSM vege testing Me ack) G(raduorg pcterta 
Caracteraics at ime requreterts J he 
Oxia’ waste 8 Cap OF test plats & 199" 
Ahe reQucreg Me Sones I he waste xe 
Our"~ER ad roortarhg fe artace he new 
waste roc? GuT™|] surtace © lemted to pcterta 
ack! generation by araty7ing COmMmonme aan ese 
taker for @ survey cortraied 10D F100 tot 
etatiahed on fe ecortared mrtace 
Ge © estatieted to verFy Outros 
urtorm@®y of reclamation cover ayers The 
ruber of saneses tented tor aceity « 
Oetermined by Te compositions varattry 
Oteerved hr he waste rock GuT™| “atera 
Sarngses are sUOrwMad tor ether the moxie 
Sobet methad of ace) Gese accourting oF an 
on ee hydrogen peromxte hesed NAG —F lest 
0 an or. ste NAG pH testing method « used 
miner queniber of! samgie i SO @ vertled 
we the maxdified Sotet methcxt 


* sarngtes Neve an ack) Gese acon ting value 
using the maxified Sotet meth of » 20 

ard /or a NAG oF of «32 then he upper 

6 motes of the Gurnp @ lene! to neutra’ty 
before a 24 inch (uct mw cap of sultatie 
or fered onkived weste rock oF borrow material! 
8 placed on the Gum surtace GSM has the 
option of placing an ackiiftiona 6 notes of 
oxiived waste rock of borrow material in the 
reclamation cap i fey of the lrring 
requremert to the upper 6 nohes of the ack! 
waste rot GueT® surtace 





































Pacemert 0 oxdived capping material must 
meet urfore®ty crtere estattiehed by MOEO 
ard GM Ate he oxkived cap 6b > place fe 
survey grt wEh 100 1 100-4oot spacing 
reeviattiehed on the Cun are! sarnqies are 
Cohected again at each grt! rtersecton he 
earrghes ee vial) exarwred are! 
reaqresertatve sarqnes are lected (arr arenes 











om more Mar ow sareme Sat 2 WAG OH OF 
was Par 4 0 are ofr top renee et wou 
forme to trace Oe Ca OF Bre recacge ot 
eutetee OMe Oe 


Ne erate Fe GU sutaCe Bang ant! 
res (rage acoee to Mer « rotutee 
meee Sf testing fe success Of capging eforts 
ore 0 aeseserg Pe 2d produc poterta of 
wtera ofr fe fet rod sore Medte 
ering rteret) aw ewtysen mets 
Cortorm tO OF exceed aCOERatse Gancdarts or 
eve Geer Gevetoges apecticaPy to ackiress ste 
coins = Paravete aratyes values steed 
to rehome Mat a eiigation actor (sch as lene 
arerdimerts) be taker are eter accectathe 
forts To Gate the saveting an! avwtysn 
metrodwagees Neve Cortriatied to an 
acreghatio level I revegetation success a the 
Garden Surtaght Mire ste 


Seamer Mo 6 GSM mit eekee ow 
war fe ace pwrukery (xewte 
Naat: a irre apwwnere: i fe 
ative weste rt (ap asin plecenwt 
The serpin dermal fe erage: of ne 
neater! ew fe meted 0 roopweamn 
fore ( nm@etive fe acd prourtaton poeta!) 
runt te bese on fetd eatin rien or fe 
ative waste xt Pa 8 ued on Pe hee 
test plot om 1980 190! 


GSM 6 test plots Neve hetped determine the 
amourt of lene needed tor onde capping GSM 
also began binet testing of Cap rock materials 
wth act) bese acoourt values i) Me 0 to 20 
range ) 1982 and continued testing 1000 as 
Gescrted i) Anperda AR GO * of the 1g00 
Annum Report A fing summary report on af 
waste Fock Gurnp research @ proveted © 
A;perdia 5S) of GEM s 1005 Perma 
Agghoation (GSM | 995m) 


The samgiing and lering plan provided in 
GSMs Operating Pernt Samgies coftectex’ to 
Gate are surmemarvved i) Agperntr AA an) ) of 
Oe 1006 Anrwal Report The onkiired rock 
flared tor use a8 CADDING ater & sancied 
for potential acki®y price to placemerd 
acoording to the procedure Gesoriaed tor 
Stgasation No § © samgied ontdied rock hes 














































ore eQreterts J Oo more tors ime per 
1000 tors test € & lemed to neereity 


Aiea De oadeed 93 cap 6 hh place Pe 10D 
£0) 4oot gt 8 re-estatinted arc seule 
are cofectad & esc? port The savages av 
eat) eared wt eresertatve sa che 
wwyred to potertis acaity | potertty 
ack gress oe Oertiied more sa yes ave 
mtrrMed Those gt srens efere vuro Pen 
ore wrvche fas Oertied eve ates este 
er 0 tons re per | 00 tors ater oS 
ete be top Cressex ef) ea lime to 
rmarsize De cap of recapped wi sMatte 
outed rock 





As rected tor Stgnéation No § the waste rock ‘ 


Gur"e surtace sarngiing ard anatyss progam 
Gevelaped by GSM appears i ser 2 relutie 








means Of assessing the act) producing potertia 


Of material proposed tor use a8 @ rock cap 
Rack cap material sanging rtensty and 
aratyes methods corform to acceptatie 
Savant 


Sagatetor Mo 7 GSM mum serote al es 
plecemert on re corangved euste rors avg 
The sergiing derafy aw perensten & te 
manned mm be determined © comity 
oD Oe ageruies §=The paspose df fe 
sarpirg 8 & erdy physic a Chemica 
ovate rewwwt © fe sot etucth mst be 
owerntreat ew © twa guns ofure ture 
ates wok CYS maamses may be 
neetad © mrentre urtece wd ines 7 mass 


epee Vv eh on skye 


The cover sod sampling plan was given in 
Agperdita 0 of the Annual Report sutrnitied © 
March 1992 After placemert ore cover sol 
sarrgte 6 Coftectad every five to ten acres 
Sarngtes are araty7ed tor texture prt electrical! 
conductmM®y sadn adsorpiion rain potertia 
ackty water hakling capecty aru plat 
ratrierts ‘hws Gata is used to ertly etethe 
haghty eraditve sas are presert = Sarnutes 
coftected to Gate are surtrerved © Agper ln 
AA GB ' Dot the 1008 Aww Report 


A derety df ore scl sarruse per § to 10 acres 
gow to an steqgate eciuatcrn J the 
erect eetics 0 regiaced sods & terms of bath 




































Shyu and Chervacs (fwrecterwiics reisted to 
De pherts ty eo Assur hes 
ergs fle 6 Comore of “ewe eos 
repechon momficorry, fe glen ® comedered to 
te on Gectve ™aas I Ceti 1 ofure 
acho eos Cot  eesres ey be 
needed on cortared waste rock Gu7™| sapes 


Vngstor Measure 5 | has been Ge-vsaped to 
provide tor cortiraad mor@oring test. aw 
remaiévation 0 sobs ected by Sean verti 
Sarvdarcs arc gpaisines are provetad to 
Oertty ster sativaticr ors of be 
requrad «This measure ecaéd be an eflectve 
meers I assesery aw mitigating any sol av 
vegetation Changes ccovsri as 8 reat 
Sean verting 


Spetefon Mo @ GSM wu deg eos 
cre” syiters rchawy Gverwre kv fo 
wuss rac! Gsm, & be aiyniied © Ow 198! 
Aree) Ragu, etach mremire ecé iss 
sap tong ees rot arp stapes GS 
mm vaviay woe rates & vetriate fo 
Gates J propos bewiew o ow 
scape treats © ewer mew ate ye 
wre 


Erosion Cortral system designs mchuding storm 
wate cur Givervions tor te waste rock GurT® 
gopes were compieted i) COrpurtiOn wih 
dese tor storm wate run! diversions 

around ard of the dump taps (see Stignéation 
No 4) These designs were descrinad in the 
Annual Report suom@ed i March '9a7 















An additonal cross section requested by the 
agencies was mohsied in the Annus Repo 
sworn@ed March 1020 Ths cross section 
towed the sapes thal e@ be placed on waste 
rock Guenp tape to alow water to flow Ftc the 
Gversion structures The cross section stso 
owed typaca! distances between diversion 
@ructures an the Gump stapes aru! Getaés of 
the access rosds to service the Giversions 


Froman troughs heve been im pieoe betcw the 
hugh) grade waste fort Gurnp rectarnation test 
plots ewe 100) Foy atdlionws erosion 
VOY, were Constructed in the Weet Waste 
Roct Ovenp reclamation test plots m 'Go4 
Surenary reports on erosion rates of test plots 




























are provided fm Agperwicoes 45' aw $42 0 
GSMs 1985 Pere Aggkcetcrn (GSM ' write 


The eros rouge Currer®y © place relocate 
at Pe maygorty 0 eros ccs a8 eet 
@woser They a0 teve Soe fer te 
Gagged Gare gouges commuted on te 
Sapes are Macthve F reduc ris west 
woe pry to Oh. etatintenert I -egetsier 
The cal isted ec ates are may ecare, 
tows Per ore tom pe acre per yee rekcating 
at See eos sents wt be 8 tory term 
concern 














Sipatetor Mo 8 fesed on GSM asad 
weatahr J cum ~xt ase damp oc 
placerat etat sh hein ave © ate © 
') owrevtre Grate wkye what 

7) oxyeass berate ow fw aye owe 
tweets 3 cored eu for oy aoe 
ewe ew ( axe ah ow atta! com 
xd eirtgien GUM want wierd 6 rete 
argry tier ky agwuy Eyre © Pe 88! 
Arve feport ‘he pier wumt pwhale o 
reve ahexhée ky dmxerewasrey awl 
connusrert recterayr dS fe cunts xt 
aren asin owe Be 


The revised Gumnping plan arn 

Gurrgn were descrfed me Awe 
sored © March 'Ga7 The plan focuses oF 
merwing Gaturberce avi al eros he 
rete ert seo hes “ewe Sirvate scope 
(ductor and rneressed berctwyg GOM 
maogtes voheres 0 omtte rot aru! acd aatvage 
© GSM 6 Aww Reports The rformation « 
being provete! arwea®y Carrert waste rors 
Quene@ plare can be tard @ Onagee 6 of 
GSMs Operating Pern@ Carrert sod arel connie 
aaivage wohrnes can be karel & he |G 


Aowws Reger 


The react waste cot here pare have 
acoorrgmehed the tas gamts fined afore ar! 
are the tman of tre f'S evahatere 0 wants 
roe Quergn «he revtees! waste ort Garry 
flere ore Poop rated rao he fIS & he 
Otate! watywn 1 wane «xt herve cater, 
oor rire ev ecieveter 


Veet Me 10 GUN mt eke 
mada, tr Ge 100) Awe! Raper, 











































TPES meet I ek eu © Po 
ae d fe Quoc! seth pre J Pe 
ejraret eo d fe ext Ge Ore 
oD Ge rath eehatad ma te geek ar 
Deomtp J ww -meetry eww 
conga 0 ew ces x! o (at@une 
forvus "lw © Pe how xe J Pe 
—Knrea eeth pre od Pe otwarwet 
=e? ode © ore @& ow age 
DOW oo Oe ecb Gee De eee 
out be 4 betes Geep @ Oe cod d fe 
rtwerart ot rurase © ig aur Po 
otwhrawt we 

















GD evahated De wedge @ lard Owe 
waa ot tether eewerare — ormert of eater 
to he evtertrert tace i me Aww Aepert 
Sore © lure 199! GSM Gaorrerted her 
the depoetions ange of te cycle sacs @ 
ree 24 'Vo feta Aeon place preurnet 
pnrOrveter date was (reserted ofa > ruta ate’ 
at he care coOntructad uve he 

en oenreirert cortiree to \ewtion howdy 
over tere art! prevert eater bor seep of 
te evtertrert tue by COomering he (frest 
ertace © he erterternert Wher | slings 
Imporimert No | ® decomrnsrrert the 
Need betwee enterterrert ef decraese av! 
further reduce he potertas ty seep a he 
orteremert ioe Rectamation of fe cy torn 
sare! evteremert « tecueeed © Aggereis 0 
te bows Reaper! suerte © March | Gar 
The eckermwation comamta of 2 tet of neers 
rack of coarwe borros mater a to capgeg 
foftemwer by 2 leet of sad ther seating 
Reclamation df the cyclo! sare! tace of 
ferret No | ems COmgiatad © 'GUE av’ 
e Genco © the GU Arwee Reger 


















Sard for he imorneeterert No | 

ota errert oes deposte! # Pi 'y or fame 
ae Se vane! shows eel € i expecta! hart 
sare on fhe imoraretmert No 2 entertenert 
o@ be Cepia # 2 ernie awe foun 
@opes of be rehoe! to Ft 1V 





Speeder Mo 1 GG cunt ee fe 
Vere! ea By @= fere we pe 

Pnnmeed © te gycaiern ~~ ew far eter 
orexnrwinert o's Ged & cope ow 
me mews eel yur’ Pw afm themes oS Oe 





























—<peuaiy © v@uiry fe ane 
=a 


airy Eearirert we on ewe dome 
oe wur@oet ty O Ody ew fe Morten 








emegmge ot oe t8y Oem rte © Aggereis | 
ad te ters Seger’ etre © ie * 


A fe eer Cexrtry Pe wets I Pe oe 
is weer? 8 preted © Aggervis 160 9 
GOs 1G Pewe Aggie (GSM 1a 
The agerctes tere corpmhsied Pat Cus test pet 
rouse? ‘es ter aterpate t evahamte Te 
wt wiry weer 












The vomits of fws test pit ware % Conkle’ 
Pet te tale elevate on were eet 
on the tom pets wore Mates & rrr 
rec, I ome rte Ce wir ae ha 
one owerwe Oe arwart  senumge bor he 
tele Oat ene! eee bor Gre 
wegaster "he wiry oa eee doe 
~S er tate oryger ‘hersire © tee te 
air o8 ae) rowing 6 eertm 9 AO 
_—ap 


Speteter Me 12 «GSM suns piece 8 rote 
ot ow pereeatity (10" om/rec fy) sate, 
=~ tert cornperte’ Gh ow fe oe tw 
e@y eree cove! & Pe crew 7 Pe 
artwhrat me (i Hy ETh & Pe 
qgwiam ty ievathe are + = anv I 
GAS or Gane Oe @ trade ont! 
rafae fo eum Jat omnes 
~piatet inyes a2 Pe Sout od Ew 


On page 4 of he ewe Reger! etree © 
re '@) GON relearn Oat s pe reetdt, 
10 Om ne ees ee ecteevetio ef oeet 
mera ‘Ne agercus agree! to me he 
perreetaty epmrerrers kr he cley omp to 
10° cm ee GSM CONE rte Woe pots oF 
he wiry artes © EE © evehae 
erate wteavaten ceturs © Oe ey om 
os Gem rQer! © Aggereis Vf he RE Awe 
Regret he emt piket: ematiwe © he 
wiry weer o imernrerrert | fem! 
ow Revee eters S ary owe oe 
oo rere Marthe Per 6 ey cap bere © 

































wre DS peEwtrey ace ome seuege ov 
vor, wager tert Seo 

Stypnsetore No ') ew No 16 © Om sock 
ty tre deer egeire Pe wets J 
Pe es fon COs 6 Peart 
Mot The ceed tr coy copes wee 

veeseetss! ty) TC age © far ewe FT 
GO. ae Pew! Agger 


Seem M 12 GU mw Geetp sow 
write i ky genseies CO 
weir o@D Ce agwum wah ma te 
ate! oP Pe 10! rem Mager |e 
(-=_ mate yen & oar fe eunse 
or eam 7 eegey ow au Owen 7 





















GDS CON te etarain (ko oF 8 pewter 
oO wrerareirert Ne oe mortar L © anwnst 
we palit) So emegege ae! fe Mertherwss 1 


eer © etre wm (fe 
wereter tem (ks flere Gove ge! of Pe 
hatp @ O Oalihag! aul fe Mortare State 
reverw) aw Setet@iater ew Se teveter 
Oepererert ese dea rfec 6 Aggervin Vd he 
0 Awe Set he Conant pehetet 
ere (hn er artes CErYy Terre 
The  oOntring pier weemre! water eve 
wee aw oe ery of re ome 
aru Reo a cen: Lien ere! 
oecrmter, ‘em (kt ~ortorry tage hr he 
waa 4 few erry eer ons eer 
© Agpereih 66 of GUM: 12 Powe 
Aexteater The maerrerery eo Conheted 
ow Oe aire ener on lemme use! 
on We em pets owe Marthe of owrwrYE 
eer 1S ome re Co airy oe fa 
ne! Owes Oe amenrt 1 emmys form Pe 




































wirge Pet ene wet Por ore 
weg@teter ‘te wiry ap Sows Gor 
“— extule orygen Theretore © ive fe 
wir «8 ae) peooeire 6 peertes tr AO 
—_—-—P 


oe utes ol eate jah) tate Pe iad 
Purr ts ae Ore Mormore © he 
pev~ete? euis t Onerwe Pe start a 
Qaity S seegege a: OoerQe © GM) eee 
Reece Aer Bored aru) i Pe 
agerceus As dexrtec Fo Pe eleven pe 
© Aopereis © 0 te Arie Seger normed © 
Mart Gao imgreimert No | meordoring 
wuts 6 te vertcre! tl acgte atte ome 
Gait) Garvie ae vet os epee fy 
Supnsetior No 14 ieeareirert Ne | 
erent? eule oS Om terge ree 
wrgeereirert No 2 Gring wwe Be aw rao es 
pan weet eute veatrvert (tert Peretio tt 
heats ome Qalt) Gavia ts weve 
(Gepnsster No 1%) A Weetrert plas of te 
rovews! ¢ Ce et Jowe Be wus ear 
o6 te verte fete Pe chomre (lee eer to 
be ied awl mired to he agerces 
(Oreste Ne Oe 


eee MS 14 iine@vry Se preter? 
out: coms te! O® rymaseioars | ow 
= @uhr Ga tween + Oy eam 
ow Wwe 0 Oe a they wer aw 
ova@re «6 eae oat) Q@etiah @ te 
wa Oe gym afte asme ow! gusto 
yar 


GDM fret) orton eater qalty bor te 
arretes eyes al 8 Come irrert 
cortrea © mora ome gait) © te 
rete? cytes rth. te path) davies 
ar be ee Cortarad 6 em te exmtirg aw 
ree cetera ple =f xtetiry este 
Date) me we py ete & Agqaereis a4) 
Oe OR fern Reger! Omecherye ates 
hore te Gena Pver@ Race (GR) ow! fan 



















































Geutetee Mo  Peptect ool 
exnceiras Me | mae ore ow 

Pater ye ee iegmaseinet Me 2 arr owe 
Be ie owe Oe tay ne ie roe! & Pe 
wt piel oe Eyre ea oe 
ow, oem) gevtien® 9 is ms © Pe 
erhate are ow gastee pew 


Gecormrnmcrng F impouimert No | tegen 
ter ee parerert No ) beca ve evebatee Fr 
14 hm 1088 GSM Grete & Gacterge bor 
img@eoureimert No | puget eals rao 
irgeareirert No) tess Gacterge lines 
owe erquerat) rie ~erterer«ce 0 “‘eoer 
Aa 0 ate (3 GSM eewated Pe bact.o ire 
for the parrgitect systens to impcarcirert 
No ' gach Mat puengtect eater can nc longer 
be Gectergad to lm pcreimert No | ureter any 
orovwratarces "he existing a proposed 
eClamator flan Mocrporsies plans to treat the 
rete wet eater Me ows ie pree to 
aoe rt orgies el este “arts af 
aercpriate emer Quaty crtere ty Gactherge 


Gpeaemer 6 CM ma ater ow 
1 dap d peed amare coteie! 
on Metre ty agey wee ow gare 
hy Oe pewerert femy ow rma er 
fo hearer matre ens fe ei 
ogres ho thew syune va te 
deaayent & herefte neet ier rw hal Owe 
Ptette iMebrus ecg | vers (POs) 
ow vam rehete 


: Cee Gere! qe: 

+ Oe gu rata ty Oe he Perey © 
te therem! © Ow aw ow cum J fw 
ograsriwe eel 
' Somcficetere ty pet ade ow gotes 
OwWeW @utces a we wpe ty Oe 
cwe der wars ow ow 


matey & fe uaew Pere 


Oerewe mm te crahate © axcote«e 
DP te gyre’ tomy © we ~ewrerwie 
de hwwer @utewm a te pte 
(st hyo mea te gare! here Po 
rerarets 1 wre Be aw at tw am © 
ete fe fer ty ty perwwt oom 
mares & OC 2 Oe bry an ~rewwee 
Shwe str 










































































in 1988 @f @ cost of $25,276. The outiel on the 
east ord wH require modilication afte: two 
wterse thunderstorm runofl everts reposiiioned 
some of the riprap end scoured the chennai A 
redesign of the outfall wes subrniited to and 
approved by the agencies. The outial w& be 
reconstructed with « slighty flatter channe/ 
slope ard a bedded riprap which wi prevent 
washing of fines from benesth and around the 
large rock 


in eurmary. the diversions round the tafings 
'mpoundmerts heve beer designed end 
cunstructed in eccordance wih approved 
designe and shoutd be eflective af haruiling the 










designed roof evert Annual marterence 
costs are being tacked to provide Gata to 
caicusate the costs for longterm martenence 


Siputation No. 17: GSM aust moe’ « i 








bmpouncimerd Mo. | ard 2 austaces & muiranize 





both erosion and fe concerwuion of si«iTg 
wae. 





GSM submitted this plan under the reaporse to 
Stipuiation No. 17 in Chapter Vil of the Annual 
Report submitied in March 1992 The plan also 
wat discussed in Appends D of ts same 
report. The agencies evaluated GSM s 
compliance wih this stiputation in July of 1962 
ard conctuded that the stipulation requiremerts 
had been iéilied 


Siputagion No. 1@ GSM aust iniiate e teat plot 
on Tefings inparcimert No. | i test te 
e@ectvenses of te approved *cla wion pian 
ow eherratve reciamation scerartos Gal may 
be more cie_tve i: bniirg seepage fom te 


ovnpourcineras, 


GSM constructed a series of reclamation test 
plots on impoundment No. ! during 1982 with 
DO. OcShap! and the Mortane State University 
Land RehabsRation and Reclamation 
Oecertmert. The test plots were designed to 
evaluate the effectiveness of the approved 
rectamation plan, as well as aiternative 
reclamation scenerios The test plot design and 
monfioring plan were h@y described in 
Appendix M of the 1992 Annual Report and 
incorporates ea nurnber of features requested by 
the agencies .( final monfioring summary 
report can be found in Appendix 6.6-1 of GSMs 
1995 Perma Application. 


The plots tested three earthen material systems 
for capping and revegestating impounded 
talings Monfioring occurred through the latter 
part of 1993 wih testing that inctuded a 
sirrufated 10-year storm (rairtall) evert. 
Dolihop! of af determined that af cover systems 
tested were sina: relative to the parameters 
tested and that any cover systern evelusted 
























































would be effective in terms of Gecomrmissioning 
the talings impounimert © also wes noted 
twat 6 coversol /borrow muiera system may 
exiba betier long-term stzidity than the offer 
syterns tested, which inched 8 ci; ial 
barrier, and that a cover sol /“Sarow material 
system may be more practical and cost 
“‘leasiie” to construct. 


nh should be noted tut the depths of the 
capping systems tested by Dolihoy! of a were 
Geepe than thet proposed by GSM for use at 
the project ste Add@iong on-site aratyses 
conducted by GSM concluded that the 
proposed 48-inch cover depth woud be 
adequate based on articipated ratal everts. 
capillary rise potertial, and the potertial tor 
revegetation success in terms of plant rooting 
depth and sol chemistry. 


MRigation Measure S-6 in the EIS proposes tf 
con@irus ea lened monfioring program to 
assess. through tie. any negative changes to 
the applied plant growth medium 


Stipudation No. 19: Water balance in (e pl 
must be monfored quarterly end submitted 
the agencies, wih inflow measuremert:, in ve 
awrwal reports. 


GSM monitored pit highwall seeps and pi 
dewatering discharge on a monthly basis during 
1996 to characterize the occurrence of water in 
the p&. The moniioring resuits are used to 
vertty earlier water balance modeling estimates 
for purposes of pil water management. 


PR seeps were difficult to moniior in 1996 due 
to poor access and safety concerns. However, 
GSM atternptec to collect data on a monthty 
basis throughout 1996 to help predict the future 
occurrence and quailty of pi water A map 
showing pl seep locations, and seep monfioring 
data are provided in Appendix AR-96-4 8 of the 
1996 Annual Report The pl dewatering system 
consists of several surnps and shallow 
dewatering wells that intercept water slong the 
pa floor, and two deeper wells located on the 






























veatmert plat © te mil tectity Pi water 
monmoring and reporting is ongoing 


Stpudason No 20 Bond  esure hrws ty 
fe cons®ucton end permanert aperafon of @ 
permenert eae reapnerd teciity must be 
sulmniGed when fhe pi raersects fe 
@Scpeted weuty mite af Sw 6 350-foo! 
@evasorn. The emouwt of bord must be based 








tat the emourt of water to be vested 
Changes from the origina! 
Catermination, te projecton ard Gx 
band wil be adjusted eccordingly 


Bond submited in eccordance wih tis 
stipufeGion must be converted to « permanert 
fund, urwier the cor@rol of the state, af the end 


of ectve mine aperetons. 


Treatment of intial dewatered tailing effiuer.s 
from impoundment No. 2 was accourted for in 
GSM's bond submitted in June 1990 A study 
outlining permanent water treatment plans and 
expected costs at GSM was inciuded as 
Appendix O in the Annual Report submitted in 
March 1992 This document was modified at 
the agencies’ request to include a 10 percert 
contractor profi and is included as an appendix 
in the Stand Alone Permit document submitted 
in March 1993. The study covers costs to treat 
perpetual drainage from both the pf and talings 
impoundments should f occur in addition, 
treatment tor intial dewatered talings effiuerts 
was added to the study because the same 
treatment plant wil be used 











































in Juve 1962. GSM subenited eddtions 
banding totaling $2.483.000 to cover pf water 
vestmert as requested by fe agencies As 
Gescribed in he reaporee to Stusation No 25. 
GSM increased %3 bord by an eddfiona! 
$945,702 ume 27, 1906, for Increased pt 
rion 


Sipetetion No. 21: As fal pf wale wo 
Cevetoped, GSM must use vee plardings on 
benches en mis Stopes where safuly 

smbiy, od matertets qafly iow 


The pl continues to be active and is erdarging 
ard teow walls can be reciaimed under currert 
operating cond@ions The commimert to plart 
trees on benches and talus sopes has been 
made in the esting end proposed reciarmnation 
plane. wih conditions of safety. stabd®y. ard 
materials quailty taken irto consideration. 


A reasonable revegetation success potertia! is 
assumed yiven the met?ods selected for growth 
medi preperation in the exdsting and 
proposed reciamation plans. inchuding the 
application cf an oxide cap, where necessary 
Rn should be noted that the pl acreage to be 
rectaimed is mite) by the evelabiRy of sol and 
oxide cap material of acceptable quailty end 
quaraty 


Saputafon No 22 Water, | the vohsne is 
sigyficart (based on fina! pit corfgawasion), 
must be Gverted erourd te pi pertnetey in 
Ppermanert Giversion swucares which ave 
Cesigned t harwie 100-year, 2¢how 
precipRation everts. The design for tus 
@iversion, of documertation of rneigniicard 
nunon, must be subsniied in the 1991 Arvusa/ 


Report 


The system for diverting storm runoff around the 
pa perimeter was designed in comunction wih 
systerns for diverting storm water off and 

ground the dump tops (Stiputation No 4) ad 
for diverting storm water off the dup slopes 
(Stiputation No 8) These were described 
under the reaponse to Stipulation No. 22 in 
Chapter Vii of the Annual Report submitted in 
March 1982 The diversinn structures heve 
been designed for and shoutd be effective at 


handling 100-yeer, 24-how precipiation everts 



















































Siputsgor No 23 GSM must develop « pin 
” conmm@sfton of) fe agencies, © Wardy te 
poterda) ty vertce) fows aw fecase flows 
fom Ge ph This pier aust be mbites ath 
fw 199! Aram) Report 


The plan to Gera#y verticad and fracture flows 
from the pa was inchuded wih the Anus 
Repon submified in June 1991. in the response 
to Stipuiation ‘40. 9 in Chapter V. GSM hes 
ertiied « potertial for vertical and fracture 
flows fom the pR =f factwes eds which 
provide a hydreufic commection to the cofuvtun. 
& w@ be necessary to martain the pl 
grourdwater levels af an clevation of 5.050 fest 
to mairtain e hydrologic gradiert for 
groundwater to flow towards the pi. 


Mligation Measure W.2 in the EIS wes 
Geveloped to address this issue and inctucss 
measu"es to prevert pa water elevation levels 
from excee®~7 § 050 fest in elevation 


Stiputagon No. 24 At te end of mine Ba, GS 
mast retew te veatnert pian end dstermine 
whether or not closure plans need to be 
modilied based on dats and otter réormation 
eccumutated during mine Be GSMs review 
ad conchsions must be suiynilied i the 
agencies ad GSM may apply for e revision. 
The agencies reserve the right t require @ 
modiicaton of te Permit under 62-4337, MCA 


in the existing end proposed reciamation plans. 
GSM has commited to review the treatmert 
plan at the end of mine ile using water 
monforing information from the pR. waste rock 
Gumps. and taling areas. 


Stipufation No. 25 Wi each Annual Report, 
which must be submiied Ame 27 of each year, 
GSM must submit ediiiora/ bord in the 
emouwst of $1,158,000, for te 12 years Grough 
ard inchxfing 2002. in the years 2003 and 
2004, $408,000 must be suiyniied, uvees these 
enourts ave revieed by hare bond evetusions 
end documented in writing. 


in eckiiion, the currerd format of the arvusa/ 
report must be epaernded to inches 




















































Oats must cordirus t& be submited erruaiy for 
as long es te related ecOviy is underway 


GSM has been increasing ts bond by 
$1,158,000 each year. GSM increased ts 
rectamation bond by $1,156,000 in June 1997 to 
bring the total reclamation bond to $36,043,902. 
The total bond amourt includes $948,650 of 


unobligated bond. 


The format of the annual reports has been 
e@qpaended to include each of the Remized 
sections above. in the existing and proposed 
rectamation plans, GSM has commited to 
continue to submit data to the agencies 
annually, tor as long as the related reciamation 


actty is underway 


Stiputafion No. 26: At the end of aperafiona, 
GSM must tect areas which have the poterta/ 


& eckiy and whe ay atkiiona/ measures 
necessary &© cover and revegetats Hese areas, 
ar & Charme Crarage fom these eveas 
veatnerd feciives, where necessary. Areas to 
be considered eve portons of haul roads 
Cons@ucted Gvough uncitiired matertata, 
evens gourd te faciifes where apflage of 
unonkized rock occured, ard where tailing 
shaty ine apiiage heave occured 




































in the existing an proposed reciamation plans 
GSM has comrmiied to test areas wtuch heve 
potertial to eckdly af he end of mine Me and 
take sOdfiong measures necessary to Cover. 
revegetaie and Clerw Gremage torn these 
areas) GSM har commited to tis for of tacdRty 
areas, notuding bul not iermfed to the plat 

ste /Ouadings area. road ard WiRy comtiors 


Stputation No. 27: All shsdies iderdiied in te 











GSM aust meet erwumiy wth te OS1, te 
BLM, and te WOG, & discuss montoring aw 
research findings and tw determine te need tr 
ectiione/ modiicators of reciamafion. 


GSM meets anrnuniy wih MDEO end BLM to 
Giscuss existing study objectives, deliveraties. 
mo. Roring and research findings. and to 
Oetermine the need for addRions modifications 
to the rectamation plan. 


Stpufagon No. 28 GSM must abi e ira 
plan which iderdiies chjecOves, deiveraties 
ard due dates for eff rectamafion teat picts with 
te 1001 Anwual Raport The plan must be 
Cevelaped in consuiation wth the agencies. 


A plan wes described under the reaponse to 
Stipulation No. 28 in Chapter Vil of the Annual 
Report submitted in March 1992 The 
description provided was reviewed by the 
agencies and veered adequate 


Stiputation No. 29° GSM must submi « revised, 
consolidated aperating end reciamation pian 

which refiects ef of the docunerts ideriiied in 
the frat paragraph of Gis emercdmeart, 
G@iscussed in tre May 30, 1980, EA and retated 
wéormagon, es well es the designs ar plans 

required in the siiputatiors above, wih the 190! 
Arvum ®aport 


The single-volurne operating and reciamation 
plan submitted in 1993 now serves as an up to 
date summary of GSM's current operating and 
reclamation plan ft is updated as needed 























































Saau@forn Mo 1 wee 7 0s spss 
GSM & reqmed & Omen « macy. pir 












(1) ( gxgvaw & nol yurted, te shay, 
plan, design, apecficafon ao char 
Gocuwnert of doownerGaion may not be 

buptemerted ard no ecSon may be 
woman presrt & fe shay, pian 
Ceeign, speciicafon of oftey docwnare 
@ docuneraion, ord 


2 ( epprow &b gwesd, GSM mat 
Conduct & aperefons  eccoiance 
Om te maty. plan design 
speciicaion, a citer docwnert or 
éCooyneraion 


GSM hes submited the above-mertioned 
studies, plans. designs specifications or other 
dGocumerts to the agencies for approval The 
single-volure operating and reciamnation plen 
submited in 1993 cortains the currert, 
agency-epproved studies. plans. specification 
Gesigns. and other documertation 


Siputagion No 3! Prion > hsthe Gshsbarce, 
GSM must complete « level @ cufase) resource 
gurvey on te north hall of Section 28, T2N, 
RIW The survey report must be Bad wth te 
agencies no later tan te 1991 Arwua/ Report 
ard GSM must inplemert te miigation 
measures necessary © esaure compliance with 
fe Nagone/ Historic Preservation Act, as 
onerded 























































A level ill cuftura resource survey was 
completed for T2N. RIW. Section 29. NW by 








in the recording of seven new sites (24JF 937 
10-042. 944), inchuding two historic trash 
scahers and/or G@ructtwes, two Goups ot 


prospect p&s, an e@t. and teo rock cobra An 
isclated fwd (247943) iso was recorded Ai of 
De shea except 245711. 042 aw O44 wore 
Ostermined - ahgitte to Pr NUP wah SHPO 
concurrence. Giese 24.7902 aw’ 644 wore 
consiiered ehgite pending trtw evaluation 
(Warterk 1006; Muppe 1906. Gite 24.7711 hes 
been determined nefigite to te NUP wth 
S+PO concurrence (Wilmoth 1997) 


Numerous seuss were Wertiied Ging scoping 
ard he erwrorvnerts) eratyels cormpieted tor 
ts ES These issuss, along wih appropriate 
mitigation measures end impect conctusions. 
are preserted below by resource Giscipiine 
These seuss apply to the Proposed Action end 
Other gternatives A surtwrery compertson of 
inpects among eternatives is preserted in 
currerary tates (1-23 and I-24) af the er of 
Chapter li 


Geology, Minersie, and Peleomology 
eeus Fumge side bioch movemert. 


MRigation Measure G-! provides for continued 
Geodetic monfioring programs to detect ground 
movernerts associsted wih the lerdisite blocks 
at Gotden Surfight Mine. in addition to 
monforing of inclinometers and plezometers. 
Agency notification and review of block stabaRy 
would occur I any one of several criterts are 
exceeded Protocols heve been developed for 
actions to be taken § reneweo ground 
movemert is detected. This measure would 
provide tor detection of any further ground 
movemerts in the ertified slkje block areas if 
movemert is detected. appropriate mitigation 
measures couéd be taken to re-establish 
stabiRy, such es redistribution of waste rock. 


dewatering, recortouring, end buftress 
Construction in slide areas. 


evs: Poterdial gourd movemerts in te East 
Waste Roch Ounp 




























































Mitigation Measure G2 proves for 
ergiemertation of a gecdetik mornioring 
program to detect gourd movernerts 
associated wih the East Waste Rock Dun 
eres, array to Pe @csiing progam a te 
mire. ard te measures Oescrbed in Miigstion 
Measure G-! ff any ground movernerts are 


Protocols would be developed for actions to be 
taxen § ground movernerd is detected This 
measure would provide for detection of any 
gourd movernerts in the East Waste Rock 
Ournp and the inplemertation of appropriate 
m@igation measures to re-establish stabety 


tlssus ~Movemert of swucard forwasors. 


Early warning of plart ste movemert is being 
provided by Sunlight Block monforing as 
Gescribed in MRigation Measure G-1 A stability 
monfioring program for the ore processing 
tact@ies also hes been infisted. wih specific 
measures to supplemert the primary (Surtight 
Block) movement monfioring Mligation 
Measure G-3 provides for the continuation of 
these monfioring programs lf adverse 
movement is detected. the appropriate agencies 
would be promp@y notified, and steps taken to 
ensure the safety of employees and protection 
of the epvronmert. This measure woud 
provide for detection of any movernerts within 
the ore processing tacifies area if movernert 
's Oetected. appropriate miigation measures 
cousd be taken to re-establish stabS®y such as 
Graining of processing fusds to the tafings 
impoundments, and structural refiting of 
tactRies to accommodate movernerts. 


issue Oemage & @flings bnmpourdimert caps 
Gus © consolidation setfemert 


Tafings npouncimert consofidafion over ime 
cout remain @ererGia) setamearts of te 


bnpourcimert reclamation caps. This. in tun. 
could cause ponding of surtace water or 
Giaturbance of the cover in such @ way as to 
reduce the cover efiectiveness in preverting 
tration Mitigation Measure G-4 provides tor 
mairtenence actiles. inchuding regrading of 
the inpoundmernt surtace in affected areas. and 


repak cf the cover as needed to restore Es 
function and marten the desred sopes on fhe 
impouniomert sutace This would be ofiectve 


" mertarwyg cove riegty and turction 


tuys §«6Cons@ucSon feesiiiy concerns 


regeriing pa bectilling ectviies ude fe 
Parte! Bectil Atyratve 


This issue applies orty to the Partie Bactt® 
Avervative Worker safety ard consistert cover 
of pt wall surtaces are concerns for he 
proposed placemert of bectdl in the pa 
Mitigation Measure G-5 provides for an 
evaluation Of potertia’ Mernative construction 
methods These inctude backfilling by working 
up from the botiomn of the p& rather then end 
| wINpINg, to Create a more consistert @ and 
reduce the risks to workers However, grester 
volumes of beck” material would be required. 
ard the method may be cost-prohibive. 
Another method to consider is the use of 
remote-cortrofied equipmert for grading of the 
pa wall cover slopes, to minwmize safety risks to 
workers Alternative construction methods 
would likely ertal consideratie addRiong costs. 
and would not contribute to a reliatie long-term 


by the state and/or the BLM. or through sha 
avoidance This measure would allow for the 
evaluation of previously unknown and potertially 
significant paleontological deposits that may be 
discovered during mining ectMiles and would 
provide adequate time for presentation and 
recovery of the resources ff this is deemed 
necessary by the state or BLM 

















CHAPTER | SUMMARY 
Waeter Resources exceeding fe frestuk sevation arc. 

Perdore miigse te putertw to dagredation 
weve Merdiicefon ew repiecemert J a te errorcry Qourvuata 


reduced Giacharge af reduced euly gaily a 
aig od see 


Mlicstion Measure W-1 provides for establishing 
@ morforing program to quardiy Gacherge aw 
water quailty af springs in the project area. arw 
to Wert#y any reductions in fow or water 
Quaity, wih dats coflection everts trequert 
eroug) to detect apring reepures to sessorai 
verafions ard pl dewuterng Mligation of 
reduced Gischerge af springs would be 
eccompished by tthe development of the 
ected apring or by Giverting water from the 
permanert water restmert plert or Gswutaring 
wets pguedert of be pi (tapering on wuly 
@uiy) to provide water for while ard 
Svestock use Meduced water quailty would be 
miigated by ettatiiehing eddiiona) water 
sources for wile and Bvestock use. using 
vested water discharged trom the permanert 
water vestmert plert o, dewutaring wells 
ipgedert of te pa (dapercitg on wut 
quay) This measure would docunert 
vertations in epring discharge and water quality 
ard provide data to determine § changes in 
apring flows or water quailty ere occurring as 
the reeutt of mining ectiilles in add@ion. the 
measure would provide continued surface water 
sources af the mine sie. gresfy reducing 
impacts to widile and livestock 


evs PF! gowswuute fiecharye & edaced 
hypiroswetagvaphic urs 


Mitigation Measure W-2 would provide for 
monforing of pi pond water levels to ensure 
that the pl pond elevation remains beluw the 
gourndwater Giecharge ttreshold elevation of 
5,050 fest. Wf the level exceeds this elevation. 
eppropriate measures would be taken tr reduce 
the pond level. including additions purnping 
erd/or water trestrnert tactties in add®ion. 
water level ar) quailty monforing downgradier« 
of the pl would verfy whelte @ maexdirusn pond 
@evation of 5.050 fest is elective. or whether 
edjhustmerts are needed F the proposed 
mexagraum pond gevetion in order to protect 
Qourndwate outside the Rh =This measure 
would prevert pl pond water levels from 




































































meme bros bom porenssd fost /§ ese 
errats ase © Ge Seep oct o reash 
aaron 









Und the Proposed Acton increased erosion 
could ocow within Corvow Crest and te 
wiasary to Corwow Crest tofostng te 
weroduction 0 eddiiong fows fom Sheep 
Rock Cres Under the Return Oversion 
Akerraiies. rcreaeed erosion could cco ein 
the wwemed rintary to Sheep Aoct Crest as 
8 rea Of verted fows Miigstion Measure 
W.3 provides tor pertodic eurnination enw 
rerterance d te ervwa rovirg te 
eddlion of erosion protection in slected 
charnn@ reaches. erd/or retafiation of check 
dGarns oF other grade corer’ structuwes GSM 
has conmvniiied to Veusiy mepecting Corvow 
Crest te storm everts ard 
chennd Gamage. This would apply tor Ge 
urwered wintary to Sheep Rock Crest uwier 
the Return Oversion Atternative These 
measures would mitigate erosion from 
increased flows in slected stream charwais 


tame =ARD retease bom vps Ow! b oa 











































flows ruiicate that changes in water quailty are 
ocourring which ere likely to exceed appiicatie 
reguiatory requremerts These rchue 


a) " water quaify enpacts ere deterted 
monforing wells af the mixing rore bouniary 
downgradiert trom the East Waste Roct Our 
@ vourwuate capture sytien sender to the 
sytem descrbed i Apperuit: A ty the Wet 
Waste Rock Ownp would be rataied Capn-e 
of Gacrete phunes trom the East Waste P<<t 
Ovwrnp from trenapon gong preterertia tow 
Pathe) wousd nol require « wel syutern as 





































eterwe a: ssere ty Te Nes Wame Aa 
ome 


b ARO +rpected seeps Tey everge & Te tom 
ad te Orgs wr prewwts Corey pets 
coo aff hs Gu7|]s Pal eed © Gace 
‘percted sstuuied rorws & Per base 
Asmara) tahoe eure cut, ened te 
Coed © of mpage eatiet Sewage 
Coen gectet 0 fe cuss uct Gewese F 
oap Gaiy ~oa® oe datara §F oy J 
Ouse fuios oh, vahkws gausrceus 
cagture sytierrs act as toe Grere wus be 








pernin d « @ chyraies & we Gwe fF Po 
won deape Swayes ach «8 fe Deep 
Roch Gevage od fe Aaifesrate Gerage 
down grefare fom fe fast Wests Aoct (hemp 
los Gere ami ated compuataly vay Po 
astcty chats) watertals & badort & fe 
Wee Bua Aoct Op een ow we Pere 
cpage cule mat ete Ova Oe 
hatel /cohaty satya & Oe wueyey 
Goreme sacieae doen geittart bur fe 
fast Weete Roct Oump uty cofyctsd fh fe 
woe were ow capase cults em) bo 
corpwayed by grevty fow ppaires & fe cup 
vestuers pled @ & e cer @uirad as wes 
fom ettch cofected euty emi) he puenped 
© fe vessuet pet ow 
































C) in sf Weatmert systems wasd be ratated 
in he shaiow ( perched) aquifer zones, 

rohating the ahve matertats ove badract on 
te west eke e/a the cof (iva 
materate © Aatiewate Guich o of othe 
locations Gowngractert of the East Waste Ract 


Ownp 


These agutenerts gosruiwate capture 
sytterrs wid glow reception J 
cortarwated gusvieutea tut bypesess the 
prevery capture wel sytiern aw capture 
these poterdi ARO sarces betcre the 
corter@wted eae "ayuies dow yatet 0 
bereitcts uses o to serefiive recegfonn such 
a te Jcferur fnew 
































eee epee © bewiod! eoes oC coe 


aquanyruiet J capase pies Sem S 
agar Gest Gam 


Mnger Messe 8 4 poe ty ectyry 
fe ani dosyutet 0d Oe apes Eee 
ary eu vuspeet ptt hart ow ‘a 
ow Gutwye fur desutwey culs 
ogutet de pt od ‘a Garvwury fas 
ou xasces 68 este cup ODS Po 
rary mre basis § 6 ew Oat 
pronetes ty okie freesmxt berwicts ves 
Ths manere eA TWerEze Enpects tO 
bereits vess J eutie doer wadet J te 


TA reeie ackre syeer 


weve low d combed p@ow & eu 
vestuert pie’ exesd fe capacty od (we pit 


Mngaticn Measure W 6 provetes fo 
reevauatirg te capacty J fe pe Terwt 
wate vestrert (ert ew roosting eam 
Ro the fra design eit two years pris to 
mwe doeve Al tat tre the actus rate ow 
quality 0 pf row Guia pest fow aw iow 
ftow pertada aru) fw tots rate ow Quy J 
voardeute captured 1 te tafirg eves oS be 
befle known Besed on the a 
wroetarty od the rate df roe form have 
sovroes. 8 Contingency measure of up to 

275 percert additions fow eaéd be 
roorporsted Fao the trestmrert plert capecty 
ard @ cortingancy to provide g@orage tor up © 
6 morthe Of erticgeted eute row ems! be 
wctuded «This woéd provete for time to + cy 
the plat § needed ty urerticgated Keure 
rom Merete) anes atic’ eae 
westmrert tac®#®y woasd be constructe! to 
address vestmert of « apec®kc source 
scarces to be txd af the time aur scarves 

















































Ths seve apgites arty to the No Action 
Mervatve fut reqmes an 8 out cisy eye 
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* fe etry rood oom Mage 
theneure W) provtdes ty rapier Pe '6eur 
any eye 7d fe cow Wy ory Wooworet 
Mo | eth on ed@iiord 6 bctes 
egecy eayroest hws Foros wae Oe 
ea@how '6ect eye 0 ais boo 
raters © ct ceeded ty Po red afr 
wparurert Mo 2 Fk aucies peice Ot 
Pe = eters fe 1~~ sys” ow Po 
ware erg roarcrwt No | ew hep tl 
rwerere Pe seepage Pal ‘wards to be 
cofectss ew pevped bact ty Pestmet AS 
aw Geta exagt fe No Action utfive 
Be cee dsr fod § fe mig reese 


wows Lestage bor /OFE bw gee 
waeytyg eis powuast NM ) ow 
recite puis 


Mmgaticn Meseure W 8 provates Pal I he Gate 




























pasrobect flows wousd heve to he rested an 





oteyed o aguieverts eae rerret 
tec@®y os descrbed uuie Miigstion Messe 
W4 Groasweste riercupfion ew puvobect 
have been shown to be elective for corgrafiing 

















bepowutmerd No! ote & reckoes 
ehuwrate fe motiiason df cyertta, TOS. ow 
SO crthwea 


Mmigation Measure W 9 provetes tor 
conairucting e veuhdranm upgradient of 
Teirgs impourdimert No | pric to mine 
G@osyre. © order to rtercep! gourduater 
associated wih an Natok epring @f the north 
od Dd te wired roordret av rouse te 
wate by grevty drarrage to 8 perculafin pord 
ewey worm the rnpowunert even This 
manee wats lows the grsrwwate atte 
Goengradert i the dram aw beneath the 
former epri eres auch tat the hydretic 






















ortad betues gurduaie ev wiry & 
@ereatec The access Of Pm sytem etd 
be monitored ty « aMicest enuast 0 ove 
pry to wore Close so Pal Pe remMs case 
be Poorporatad Fao fe fw deg 0 te 
ome ret wt met Atevats) veo tore 
Goemtertg euls cuss be conmbucted Svar 
te wires Poorinet © fe tomes erirg 
aren ~The menmve exis rechuce Pe ev ost 
@ cyerade, TOS. ew AMO comiturss Oat 
omés be motited § gorweute bees) te 
roorudnert 


eee ktediceion 0d bedoct Pecases © 


heirs Gixw«y J Oe cum atte 
Qustiuuly caphse ayia 


Mmgation Meseure W 10 proveies toy 
conducting e hydrogeutogk rwesiigation od the 
bedroct Mydrostrafigragtuc ui on te weal siie 
of te project ares & order to Werdiy maja 
wate Deering ractes tor purposes of 
mor@orig ew hae gourwuute capture 
Gu7@ seepage The remiis of the shuty wots 
be uned to determine apibrasn grourduute 
moraoring locations ard to design es 
vorwuute capture syuiem to prevert rnpacts 
to benefict! water uses. These measures 
wots rnoresse the efictency of the proposed 
vorweute capture sytem 


eeu @ be pepewert Geum J 
Sreap Rock @ ens Oa fe day 


Qows (ore hal PRS). epost eeste rock © 
astece eutp fore 


Mitigation Measure W 1! provides tor scheciéed 
aps-ationg inepections to monfor ery damage 
which occys to the permanent diversion 
harnnais Guring fow everts less than the 
desiyrated design fow crterta Any such 
damage would be repaired as pert of scheckéed 
operationa marteraence ectiies These 
meaeures wusd alow trnaty reper of ary 
damage to Charnels which cousd compromise 
thet reervied pertormance 


(Rect Of staan verry on sos ow vege 
of rectatmed weste roct @enp meteces 

















































































Mmageton Measure :-' provides tor 
egierertre 8 progen to Pe cotruscd 
moraors 0 rectaeuad eeste x? Gee 
@ehePy wos cts) © hw assess Pe 
woe fey Cat meen wtra Tey err 
reegumed sol co eutatietey vegeta =(The 
progres euéd comet 0 agency recienaticn 
wert evrumy TormoTry fe wrt 
tocafion stra, ew gus emustrs J tee 
wrt od fe etet 0 mode pet 
commuriiies suvouriirg vet iocafion =f 
Gerrrerts cMects 0 eutatiefeny vegetstcr 
comvnuriss ere cobeerved on more Pan 

0 | percere of the tots recierned ares Corer 
ects) productyg materi: GSM exis be 
required to rock armor vert locations comduct 
cargirg ard testrg 0 sols ow prepye 8 

6 Ato reductyg Pnpects Sol peremetes to 
be tested wusd Pohste af e mrwrsn sul 
and ABA The com tor fe progam eunéd be 
pwhuded 8 post mire mertenence bor 
Ths measure wxuéd be an efectve manne of 
assessing ard miigating te changes occuring 
as 0 rent Sf seem vetro 


meus Schagiy o puting se aficiwe 
vohsne of amie rock sof. a bovow sia 
fy capping needs wii fe No Acton 
Alrvates 


Under Mitigation Measure § 2 GSM wousd 
chute in 8s bord subsite! howls provaiing 
tor te satage of o wficiert vohere Of oxkie 
rock. sol. or borrow material to make up for the 
projected shortiais of suMatie capping mater 
under the No Action Afternative This woud 
eae fe agencies could provide tor sfictert 
capping needs ern) wousd promote rectamnation 
success 





































meus Sevagiy « mfictert whens of sof (a 
borrow matertal) ty rectawaion utes Oe No 
AcBon Aferrates ad Otettad Cheng Afarratvee 


(aioe Geashen 3s wera) 


Mmigation Measure S 3 requires that the agency 
egress Wertfy wtuch sol soctpies aw 
which evens to be resected wosd be sected by 
the projected sof of borrow mater shurttel A 
emivage eres wid then be Wertiied eu s 

bond catcuéation made to recover the needed 
votre of sod or borrow mater af the time of 























rece vac, "hs “assure eos emse GS 
provided shcert bord turws ty Pe agence 
© adiress Te sod vole Surtiois ow ee 
promohe recla™on” success 


ame Poeirg & epics J sot 
ovary EP i@ © SO pwrost ty coksney) 
rach Paget! cvrare ao?! ow)! cusp 
rm) amp scopes 8 0 pe dd Pe ee 


C&p proposed ty susp rot ase 


Mnmgenr Measure $4 provetes Mat based on 
te reas 0 on efe suction GSM us: sobs 
cortarwy * > (up to © percert by vole) 
roc tagrert corterts es pet J te 
reclamation cap proposed tor waste rack 
Ques A com=tinatio 0d aierrate wos 
corer) tecfruques ™ey be used & ie od te 
proven high rock tragmert cortert sobs § 2 
can be shown that the sietiuted tectrugue(s) 
ww proveie the sare cect wth regard to 
reductg erosion potertigs on reciarnad gapes 
Ths mansure shuntd be higfty eMactve in 
reducing erosion potertiats to recterned serena. 
perticiety on seep gopes 


ieee Provkiirng tr mutch o 6 “rath Gecf 
as 0 pa d te megemion sega 
praposed ty Gisagbed wens arty fe 
rectaraion phase of Ove propect 


Mimigstion Measure $4 proveies thet, based on 
the rests of on efte tes plot studies GSM 
chute muéching as pert of the revegstation 
tectwuque sequence proposed for disturbed 
areas af the project sfe A combination 0 
m@evrate méctwg cove crop o seedbed 
merigiation tectwuques may be used in lieu of 
the proven musching tectwique. § 8 can be 
shown that the substiuted tectyuque(s) oS 
provide the sare effect w&h regard to reducing 
erosion potertiais ard increasing revegstation 
success This mensure shuuéd be highly 
Mectve i) creasing revegetation success 
potertia ty disturbed areas particuiety steep 
gapes 















































eee Lowe ecco 0 cusp uct ow 


aw wegen weg atts cusp uct 
oo bowus aut aE 


Magento tener 54 protien ty Po 
orGmseyg eahaior J eaeiryg custe x weet 
paots (aed by Scowte ow Aesocames) © 
qnsees So acdwen J auste x3 CREE 
wciveges Gedaped ones Severs spect 
perecater ect’ be assessed © ote 
Qmerire | derrrerts fergss ee coor 
em Se rod 2078 frag Gre Pet cow 
oe epectss composiin sassesverts eutd 
cr@rua ew esitrates 0 eos ae eu 
be ruhated A seni tas attveventio 
murv@oia cic suid be covhated fe 
wwiirge teciRy arc! eatected waste ruck Gu 
ofee \& assess Se poterdy to caplery we 
form fe wigs reo Se reapphed sol materuts 
ord ect@icafon of reappfied sol ww waste 
rock, reapectvely Ths lengh of One tor 
ror@oring suai’ be dsterrined by fe 
qguwwtss based on morhoty emis ow 
oew gupta ‘he meamse wold be 0 hasty 
Gecda weere I esssssiryg to ergs. ! 
oy © eeedbed raterus Cv tre os 6 
renft d te chemical Ceracteruiics df fe 
raters ove wtih the sobs wore agyiad 


ume Rackuoty oust puteray on recisbued 
aupes by ~echaty Spe le batwem 










































tigation iteamge S / provéttas ty vechatg 
atupe lang bum 700 100 wwtce fest 
beteesr bawtes ‘his eu) echoes stope 
erg © 775 eel an 2? | stapes ew 370 feat 
ans) aepes The wuld apy & of dopes 
raguriuss 3d guitare Cisverdly rectabued 
oem cuts not be Sayed wise eum 
proses & be 6 have putten OSw meamsee 
Omid be extied © ataity eciatuad sinpes, 
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HA FINAL EIS REVIEW 
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CHAPTER li CONSULTATION AND COORDINATION 





Owing te putiic comment petiod fom November 21. 1997, to Jarwary 21. 1998, te MODEO aw GL 
received « tot) of 289 comvnert iefiers addressing he Ove? ES aw petfions ef approxrrately | 346 
agetures & suppor of Me proposed project in addfion comrnerts were preserted Gung « putt 
hearing hetd in Whitetail, Mortara on Jarwary 5 1998 The hearing hed approxtrately 100 sferviess 28 
of ehom preserted verbal’ commerts on the Oret EIS Severs’ of te spesters aso sutrniied fer 
Commerts in ering Comrmerts from the hearing are surteverized fm 2 Hearty Report reprited wfh te 
conmwnerd isflers in fs section 














The MOEO end BLM have reviewer end consiiered af commerts subrniied in determining te Agency 
Preferred ARternative tur the proposed project For ts Finw E'S. of tetters and pubic commnerts were 
reviewed ard commerts requiring 8 response were Wertiied ‘his section preserts @ comrmmerts sutrniied 


ard te reeporses prepared 


Reaporess were provided to clarf#y the corterts of the Draft EIS. modify or correct the Draft EIS. or provide 
add@Riong irformation in the Fira’ EIS Commerts thet did not require one of these responses bul may be 
relevert to the agencies Uftimate decision regarding the Golden Surviggt Project were acknowtedged 
Changes to the text contained in the Oraf EIS. inctuding modillications, corrections. or add@ions are 
preserted in Chapter Ill of this documnert Because this is an abbreviated Firg EIS t is necessary to use 
the Oraft EIS in corgunction wih this document in order to hy understand the rformetion preserted here 


Tatte 2.1 iets the speakers af the puttic meeting end the authors of the commert ietiers Each hes been 
assigned a reference mumnber Cormnerts were arranged according to the following 





ii 


Whitin each group. letlers containing substartive comwmnerts (ie requiring detaied responses) were ordered 
fest Others were arranged siphebeticaly 


Faliowing Table 2! the comments and reaponses are preserted The Hearing Report aru’ af letters heave 
been reproduced in thet ertirety Severs form istiers were subnified by rniividusis Onrty one copy of 
a 
ited on 2-4. 


The substantive comments contained in each iefier ard the Hearing Report heve been erties wih s 
bracket and reference musnber keyed to the letter /hearing runt e trom Tate 21 Thus Cornwnert 34 
refers to the fourth commert in Letter @3 Responses to commerts are printed on the right herd te of 
the page accompanying the comvmnert text. and are labeled according to the comment number Thus the 
reaporse to Commert 3.4 is labeled Response 34 
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Thant you for your letter No response necessary 
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Thart you for your lefier No response necessery 
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There you tor your lefier No response necessary 
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Thart you for your iefter No response necessary 
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Thant you for your iefier No response necessary 
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Thar you for you lefier No response necessary 
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Dave Willams Coreg Hallsten 
Bureau of Land Management Montana DEQ 
106 N. Parkmont, P.O. Box 3388 1520 E. 6” Avenue 
Butte, MT $9702 Helena, MT 99601 


Re Responses to Plaintiff Group Comments on Draft EIS. 
Dear Mr. Williams and Mr. Halisten: 


GSM has reviewed the January 20, 1998 DEIS comment letter to BLM and DEQ prepared by James 
Kuipers on behalf of the plaintuff group Our responses to those comments are attached to this 
letter We request that these responses be published in the Final 1S as a matter of public record 


The plaintiff s comment letter consisted mostly of selected quotations from the DEIS Their cover 
letter stated that the quotations were to provide background for subsequent comments However, 
éunng our review we found that many of the quotations used in the comment letier were not 
necessarily representative of the actual discussons or conchumons im the DEIS |i would have been 
more helpful to understand the plaintiffs concerns if the quotations used im the comment letter had 
reflected the complete DEIS discusmon of the parpcular issues being rarsed 


We also were surprised by the number of comments that could have been raised beforehand The 
plaintiff group had an unprecedented opportunity to be involved m GSM s EIS process by 
partacipating in a formal overmght commutiee Over the past two years, they were able to review 
and provide comment on three preliminary Draft EIS documents The last of whch was not 
ugmficamtly different than the published Draft EIS It would have been more appropnate for the 
rlamntiff group to have voiced the concerns, and work with the committee to resolve any tesues, 
durng that tne 


Thank you for conmdering this letter We appreciate the opportunity to respond to the public 
comments on our Draft EIS. 











Darector of Environmental Affairs 
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GSM RESPONSES TO JANUARY 20, 1998 PLAINTIFF GROUP 
COMMENTS ON DRAFT EIS 


10 impacts From Waste Rock Dump Slopes 
Respoase to Quotstions from Memorandum and Order 


The quotatons from the Memorandum and Order used in the comment letter refer durect!y to the 
1990 EA and do not appear to be related to subsequent comments on the DEIS. However, the 
quotes are somewhat useful to point out differences between the EA and DEIS For instance, the 
concerns on reclamabon success raised in | 990 have mnoe been addressed by reclamaton stuches 
conducted at GSM over the past seven years and reported in the DEIS. The results of the studies 
now confirm that all reclamation crtena will be successfully met for 2h |v slopes. 


Response to Quotations from DEIS: 


The quotatons from the DEIS are very selective and. if not conmdered together with preceding 
and subsequent statements, can be misleading For example. the following excerpt was used in 
the comment letter“ although it was fownd that erosive power is greater on) | as compared to 
> | slopes.“ By itself, the quote implies that 2.| slopes may experience greater erosion 
problems than 3 | slopes However, the preceding statement in the DEIS that was not used in 
the comment letter qualifies the rate of eromon on 2 | slopes as being acceptable “Under these 
enhanced climatic conditions, the soil/oxide rock cover system selected for covering the 
waste rock dump slopes (both 2:1 and 3.1) functioned success#ully in terms of limiting 
infiltration into the waste rock dump. Also, soll erosion under these 
precipitation conditions was limited to an acceptable level regardiess of slope.” 


Other excerpts from the DEIS are used in the comment letter to raise doubts on the suitability of 
2 | slopes for reclamaton In particular, the following quotation used by itself in the comment 
letter could lead to the erroneous assumption that revegetation success could be limited on 2 | 
slopes “The question of revegetation cover production under below average precipitation 
conditions remains — Increased runoff will limit to some degree the amount of precipitation that 
will enter the soil and be available to plants for establishment and growth on ) | at compared 
to 3 | slope angles ~ The comment letter failed to include the subsequent DEIS text that went on 
to support the fact that 2 | slopes wil! stil] meet reclamation cntena “Mt seems reasonable to 
assume, however, that the differences in runoff between slope angles will not lead to a 
reclamation failure when considering the overall revegetation success experienced on- 
site, the vegetation cover capable of being produced on similar adjacent undisturbed 
slopes through time, and the fact that a drought will affect both 2 1 and 3 1 slopes 
simutaneously it therefore seems appropriate to conclude that. while vegetation cover 
will be somewhat higher on 3.1 slopes due to decreased runoff, 2 1 slopes can be 
successfully reciaimed. as compared to reference area conditions uniJer limited periods 
of below average annual precipitation using proven revegetation tech ques ” 


























An scourste assessment of 2 | slope adequacy cammol be made when commdéenng only the 
selected quotahons used im the comment letter The techmcal drscusmon given mm the DEIS must 
be rewewed and commdered mm its entirety for a balanced evalusbon 


Responses to Qvestions’( omments: 


1. The comment made that soil cromon rates were not actually measured at GSM is not true. 
Soil eromon rates have been phymcally measured at 2 | and } | reclamahon slope test plots 
and adjacemt natural reference areas at GSM mnce 199! The results of these studies show 
that measured cromon rates on reclazmed slopes (both 2 | and } |) were comparable to or 
less than cromon rates on adjacent natural reference arcas These data are provided in GSM's 
1995 Permit Application, Volume 4, Appendix 5.5 |, Section 4 


2 The comment that vegetaton canopy data 1s iased does not commder the entre discusmon 
presented in the DEIS. The DEIS discusmon following the selected quotes used mm the 
comment letter is as follows “Although unsupported by on-site empirical data, the 
enhanced 1993 and 1994 precipitation rates are assured to have benefited 
revegetation efforts on both 2:1 and 3:1 slope angle test plots in terms of the 
vegetation cover produced, which will not likely be typical under average or below 
averay? annual precipitation conditions it was observed that vegetation cover 
produced under these amenable conditions was is excess of that produced on the 
reference areas Guring the same time poriod regardless of slope angle (Schafer and 
Associates 1995a) if the excess in tes! plot vegetation production over that found 
on reference areas can be attributed to enhanced rainfall conditions in 1993 
and1994. then f seems reasonable to assure that under normal precipitation 
conditions both 2:1 and 3:1 slopes cen be successfully revegetated ” 


The DEIS also made the following statcn cnt with regard to drought conditions that should 
also have been quoted in the commen! letter “It seerns reasonable to assume, however, 
that the differences in runoff between siope angles will not lead to a reclamation 
failure when considering the overall revegetation success expenenced on-site, the 
vegetation cover capable of being pruduced on similar adjacent undisturbed slopes 
through time, and the fact that a drough will affect both 2 1 and 3:1 slopes 
simutaneously it therefore seems appropriate to conclude that, while vegetation 
cover will be somewhat higher on 3.1 slopes due to decreased runoff, 2 1 slopes can 
be successfully reclaimed, as compared to reference area conditions under limited 
periods of below average annusi precipitation using proven revegetation 

















In response to the second part of the comment regarding meanmnzful analysis, tt 1s mmportant 
to point out thet vegetation also was monitored in 1991), 1992 and m 1996, when 
precipitation was at or below normal This does provide a range of dry and wet years dunng 
the test penod to monitor and screntifically evaluate both canopy cover and eromon The 
results show that reclamation sites have been equal to or actually outperformed the natura! 
reference areas with regard to vegetation success and eromon contro! under full range of 
climatic conditions: 


My? 











3) GSM's reclamabon program is Gemgned to ensure that so)-formang factors exceed sou! boss 
factors. The two tons per acre per year soil joss crvierus was selected because if 1s less than 
the amount of sod formed per year given the reclamanon cover demgn Thos means that 
canopy cover will be maumtamned by natural condrmons and there would be no net soe! hows 


ower the longterm 


4 The first part of the commen moorrectly states that methgabon measures S-4 and S-§ were 
developed only for 2.1 shapes it us exphcitly stated m the DEIS that these mingabon 
measures also were developed to address potential fmbure of 2} | slope The second part of 
the comment also is untrue Mitigation measures S-4 and S-$ have been proven to be 
techmcally feasible to achveve successful reclamation goals Page M8 of the DEIS 
speafically states that mulching in combination woth sols Comtasneng tagh rock fragmem 
contents has proven to be successful Also, mmetngation measures S-4 and S$ state that a 
combunaton of alternate eromon contro! or alternative mulchang. cover crop, or seedbed 


mampulation techmques may be used in bew of the proven igh rock content souls or 


mulching techmaques, if it can be shown that the substituted techmques wil! provide the sane 
effects with regard to cromon control and increasing revegetaton success 


Response to ( cactusions 


GSM's reclamation goal 1s to return the waste rock areas to the previous state of a) | slope 
configuration to match the slope of the adjacent natura! tnllmdes Stability 1s assured by meeting 
the reclamation critensa of mumsmuzng cromon to less than 2 tons per acre per year, whech 18 less 
than the sou)-formung factor, and by acheeving 90 percent of the canopy cover of adjacent 
reference areas This will lead to a near steady state condibon whereby there 1s no long-term, net 
loss of sos! from reclasmed areas with a 2 | slope 











Numerous statements are made throughou! Section 1V ( | of the DEIS that there are no 
mgmficant differences between 2 | and | | final slope angles for acheeving reclamahon success: 
The Fa:lure Modes and Effects Analysis (FMEA) in DEIS also shows that there are no 
differences mm faibure hikelihood or consequences between 2 | and } | slopes These assessments 
were made from studbes conducted at GSM since | 99! and reported mm the | 99S permut 
amendment apphcation The conchumon statement in the comment letter that there is 
mgmficantly wmcreased potential for fasbure of 2 | slopes is semply not supported by the results of 
the stuches or by the discussions im the DEIS 


Given the fact that there are no differences between 2 | and } | slope reclamation success, there 
18 no techmecal justification to show a preference for |} | slopes The conclumon statement in the 
comment letter that the only significant advantage 18 Cost savings misses several mayor pounts 
brought out in the DEIS. The advantages of 2 | slope over } | slope reclamation include less 
area covered by sulfide waste rock. leas borrow sou! needed for cover maternal. leas total 
infiltrabon. and better visual appearance to blend in with the surrounding area 


The DEIS evaluates the research completed on test plots since 199! The permt decimon made 
in 1998 will be based im part on the results of thus research This 1s conmstent with the District 
Court Memorandum and Order that indicated a need to complete al! necessary research before 











making perm: deawoms Reclamahon test plots at GSM played a key role mm Gemgmng the 
reclamation strategy for the proposed schon mnoe there os bettie reclamabon data from other hard 
rock sites that 1s specifically apphcable to GSM = The fundamental question of whether or mot a 
2! shope can successfully be reclauned 1s answered clearly by the DEIS based on thes research 
Page 308 of the DEIS specifically states “in summary, & may be concluded that efter 2:1, 
3:1, oF any combination of these slopes can be successfully reclaimed given the use of 
an applicable sequence of proven reclamation techriques and afiention to detail ” 


Finally, the last DEIS quote m the conchumons of the comment letter “nevegetanon meccess at the 
Golden Sunlight Mine site is questionable” s used owt of comtext The DEIS quote actually does 
not refer to 2:| slopes. The DEIS is explocat m stating that revegetation success can be achieved 
Specifically, page 308 of the DEIS states that “Techniques of proven applicability and value. 
a8 shown in part by site-specific research, include resoling with soils containing high (up 
to 50 percent by volurne) rock fragment contents. slope length reduction. surface pitting. 
rock armoring, seeding with appropriate plant species, and mulching ~ 


In the Proposed Action, GSM would modify these proven reclamation techmgques only mm two 
ways ) by using seedbed manipulation techmagues m place of mulching. and 2) by useng souls 
with a high rock fragmem content of 20 percent instead of $0 percent The seedhed 
mampulation proposed by GSM consists of using a specialized tractor to actually plant the 
revegetation seed mii, as opposed to spraying hydromulch combined with seed mix onto the sou! 
The equipment will disperse the seed mix from a broadcast spreader located at the fromt of the 
tractor, whch 1s then covered with so: broken up by a harrow attachment pulled from behund the 
tractor This innovative approach to mine site reclamation draws on basic farming poncsples for 
planting the revegetation seed mix on a 2 | slope GSM has already constructed the tractor and 
has used # extensively on reclamation areas since 1994 The vegetation growth GSM has 
expenenced from this techmue 1s essentially idemtcal to tradrtonal hydromulching techmaques 


The second modification of using 20 percent coarse rock 1s based on reclamation study results 
given im the 1995 permet amendment apphcaton. Volume S. Appendia $$ 2 that show erosion 
control 1s successfully acheeved with a coarse rock content ranging from 20 percent to $0 
percent Combined with the seed planting techmaue. the test plot results with 20 percent coarse 
rock are compa: able to the data described in the DEIS for $0 percent coarse rock GSM's 
proposed techmques were not evaluated in the DEIS because GSM only began using therm in 
1994 and there was insufficsent time to evaluate the results However, the DEIS does 
acknowledge that these techmaques “may have value” but that the other techmques (hydromulch 
and up to SO percent rock comtent) have already been proven 








The DEIS ts actually referring to GSM's proposed modifications when it states “revegetation 
swcoess at the (rolden Sunlight Mine site is questionable” mot 2 | slope reclamation as mmphed in 
the conchusons of the comment letter The conchussons of the comment letter should have 
included the following staternent mm the DEIS that address amy uncertamntes in GSMs proposed 
reclamation modificahons “Mitigation Measures S-4 and S-5. in Section [VP Potential 
Mitigation and Moniioring, have been developed to address ffs sfuation ~ 











GSM beheves that alternatve techepgues can be used successfully but esl! need to demonstrate 
the effect: veness amd rehabelity of such techmagues before they use i allowed by the regulatory 
agencies. Under Gus requirement, os é:ffhowlt to comchude that there is amy agency teas im the 
DEIS, as clasmed mm the comment lemer instead there 1s clear recogrubon that reciamanhor 
techmagques should remain flerible and allow for mad: ficaton based on ene-spec fic reclamabon 
test phot research 


Ground Movement 
Response to Quotations from DEIS 


Like the previous comments on reclamaton the comments on ground movernent also are based 
on selected quotatons from the DEIS that, without commdenng the complete DEIS dracusson, 
moorrectly summarizes what the documem actually says Fore. ple, the quote used mm the 
comment letter “Waste rock dump slope: that are reciasmed at | | would be inherently more 
stable that the same siopes reclaimed at ) | om terms of mass slope sta..lity” by weet grves the 
false umpresmon that 2 | are not stable 


Although not quoted im the comment letter, the actual stability of a 2 | slope i put into 
perspective by the subsequent DEIS statement “The earth movement FMEA for the 3 1 
Stope Alternative is identical with the analyses done for the Proposed Action. as 
summarized in Appendix 4 Although factors of safety would be higher for 3 1 versus 
2 1 slopes. the improved waste rock durnp slope stability would not substantially change 
the faiture mode likelihood for the West Waste Rock Dump. the Block 
Buttress. or the expanded East Rock Durnp ” Although technical im nature, thus 
staternent 1s basically saying that there really are no mgr ficant differences in potentia: faslure 
modes and resultant environmental mmpacts between 2) | and | | slopes, and that the stabubty of 
2 | and 3 | dump slopes is essentially the samme Additonal discusmon on page 246 of the DEIS 
actually pownts out disadvantages to the } | slopes as follows “Additional acreage woutd be 
Gisturbed by reducing the slope angles An additional 125 acres would be covered by 
materials capable of generating ARD in comparison with the Proposed Action 
Alternative These pornts also should have heen incjuded on the quotations used in the 
comment letter Without a balanced review of the complete DEIS discusmon. it 1s diffhowlt if not 
wmpossible to draw accurate techracal conchumons 


Responses to (uretions ( ommenty 


1) The staternents made 9 this cor ament appear to be based on misenterpretatiom: of selected 
DEIS quotes and are not supported by the analysers om DEIS Appendia H Appendia H (Table 
H-12) also shows that the environmental consequences from deformation wl! be menor and 
describes compensating factor: to mitigate damage as “Regular inspection and repaw of 
minor surface rupture during mine ife and after closure ~ 




















By itself, the selected quote used in the comment lener rmphes } | slopes are more stable 
than 2 | slopes However, the complete discusmon om the DEIS does not support the use of 
3.1 slopes Appendia H specifically states “The earth movernent FMEA for the 3 1 











Stope Aftlernetve 6 Gertica! ef) te analyses Gone for the Proposed Action as 
Sumenarized in Tatie 1-17". and Gut } | dope: “would not substantialy Change the 
tature mode thelood categones for tre West Dur the Biocs Buttress or the 
exparded East Dump © 


2) The pout of tus comment nm unciear bul appears to erroneously suggest that the level of 
gootectwncal cvabuston Getermunes the factcr of safety bn application further ev abuatoan 
does not change the real factor of safety amd therefore the real stabebrty or real mk However, 
more evaluation does provide for more comfademce om the calculated factor of safety that 
used to estamate the real stabebty and meh ming worst Cane assummpmorns renults on skewer 
calculated factor of safety than useng optermestx aseurr@mom in cach Cane the real stabebity 
on mk vs the same but the confidence im the estemated mabelity and mek well change Worst 
case axsurmphons were used wn the [EIS that result on low values for the calculated facter of 
safenes More umportantly, DEIS Appemdin H shows that the ervirommenta! meks from the 
promary fasbure modes will be the samme for the No Acton Proposed Action (commbened ) | 
and 3.1 slopes), and 3:1 Slope Alternatives. 













3) Wes unclear how the comment can state that mgm ficant slope faslure 1 mmevetable when there 
are no such statements or conchumoms made m the DEIS The FMEA tables om Appendia H 
show that the chances of any type of slope favlure range from | m |( to | m | 00 and that the 
enviromental comequences resulteng from slope deformation would be mene The 
appendia goes on to show that the empacts due to stability are not even exgr ficant woth the 
unlikely occurrence of a magnitude 7 ‘ earthquake 


Response to ( cactusions 


The conchusons im the comment letter focus on very select DEIS text and do not commder the 
complete DETS geotechmcal discusmons There is notheng m the Appendis 11 FMEA that 
wndhcates future ground movernent is certam or that mgm ficant long term mmpacts from the « aste 
éGurnps. erther at a) | or } | slope, would occur due to ground movernemt Acti sl expernence at 
GSM has dernonstrated that ground movement can be controlled and mitigated « ythout affectong 
long-term reclamation success Compensating factor: t) mitigate any potential darnage from 
slope deformation have been identified mm Appendia H for al! of the DEIS alternatives The data 
used in the DEIS does not show that a} | slope reduces environmental nek ary more than a? | 
slope, or that a } | slope is necessary as an shsolute minimum DEIS Section 1V C | 2 shows 
that a 2 | slope will meet all necessary critena for reclamation success 


Environmental ( onsequeaces 
Response to (Ductation: from DEIS 


The selected DEIS quotations are used to support a general therne wm the comment letter that } | 
slopes are somehow more advantageous than 2 | slopes As eth previous quotations the ones 
used here are generally taken owt of contest from the DEIS More enportantly. relewant DEIS 
staternents that do not support the comtentions made in the comment lener are enored bor 
meatance. the comment letter quotes page 29) of the DEIS that states the seepage rate of nor 





























ngeificent!) affected sige angie aszwming the progwsed n iamatiom our desig Thus 
matcener by macif grees the emgresmce thet) | shes de me suffer the ined: artage of allowing 
prema wnfilremor te cou mmo the reclarmed wame nxt dump 


Winbe the comment letter pounts owt that Gee unfiltrater race may be sommelier beterer > | and | | 
thapes « facls to poet out that potemmal ABD empacts & grounde ster would net he emia 
between 2) and } | ch soe Bt is emportant to complete the rest of the Giscusmon on page 29) 
tht mmes “However the moreased surface area (12 percent) assocasied wih fister 
Slopes would allow addiliona! Quantiies of water to rfitrate mito Gump resufting na 
larger recharge of ARD info the aquifer” Withow mchuding Ges bey DETS matement, « 
appern: that the commer: letter wmermonslly ignores the fact thet potemmal empacts to the 
proundese rywerm would be greater under the | | tione lernatee 


Reapomers to (Jurstions ( cmmenty 


1) The assumption that a) | shape ahernatrve combened with the partal pet back fill shernatrve 
produces lees drsturhance is moorrect Pit back fillong and ) | slope reclamanon are two 
separate issues that do not necessary pustify each other (Om the weet ade of the pet area the 
additonal land disturbance from a) | slope could be reduced by off lomdeng waste rock from 
the top of the west dump for pet back filling However the source area for waste rock needed 
frorn the east dump for prt back filleng would not change the outer boundary of 9) | shame on 
the east onde 


2) The only practical way thet GSM can place waste rock is by dumpeng at angle of repose 
Thus slope is them regraded for final reclamation The cost of } | reclamation cowld not heve 
been reduced by GSM 


Respence te ( cactustons. 


The comchumons om the comment letter ipnore the complete techmca! crecwemon provided in the 
DEIS The DEIS repestediy states that a 2 | shape meets all reclamation suooess criteria | also 


18 8 reasomabic expectation that the regulatory ager ces representing the putin and therd party 
consultants whe prepared the DEIS performed thee obligations en an obpectrve manner 
20 = lempects From Acid Mine Dretnage 


Responses to Quotation: from Memeorandum end (hr der 


























The statement: from the Memorandum and Onder gucted on the Comment lemer regardung acid 
rock drainage (ARD) were with regard to the 1990 FA, not the 1997 DEIS. These cartier 

statements regardeng the | 990 FA have some been addressed by the DEIS The enpacts from 
ARD are analyzed wm DETS Appendwoes | and J and mngaton measures based on re lameton 
and water management are described wm Chapters || and [Nand in DETS Apmendwes A and B 








Response te (heotetiom: from DETS of Potransl Impacts 


The information quemed from the DEIS regarding mfiitratec ame the unleng ome andere 
recdamshor cape 1 taken from severe! sources | Thet appears renal! ot e sisunderwandone 
regarding Gee reciamemben shernatrem menticmed the Commer lene 





The \c Achom shternatrve unchudes a cley lever mocrpermiod omc the fine! reclamation cap over 
the tasheng ompoundenemts The Proposed Action dor net mchude a clay lewer on the rec lamateer 
cape Recirt sacm research by MS profesace Dodlhap! comctusded thet for cage wth the clay 
leyer “Ome schoates that Guring one hydrologic year of natural precipitation snowtal 
and srowmet water movermnert from earthen caps into talling wes not measuratie ~ 
Onther research by Schafer and Asacxames showed that for cape evthent clay “Modeling resuts 
dicate no rfiiration to the tailing facility usirg 2 cap comsrting of 24 inches of 
borrow and 24 inches of sol ~ 


W eth regard to hoth types of cape the study by Dollhop! presemied om the 49S (CSM pert 
amendment application (Vobume S$ Appendi $6 |) ondicates there one egrw Scant érfference 
wm infilranon between covers with clay and cower: without clay Specifically the MSI remearch 
study mates “Since these Giflerences were not significantly Gitlerent within the tramewort 
of a sciertifix experrnertal design there was in fact no differences between covers 


pertaining to drainage ito tailings © 


The DEIS evaluates the wort of both Delihepf and Schafer Assccsates Although both atendees 
indhoate “neghgibie” infiltramon an everage wfiltraton rate {2S mohes per year was uaed for 
the DETS Proposed Acton drscusmon to provide a tangle value of potential long term seepage 
wrth etch to develop slong term water managemen strmegy 


Alec the DEIS qguetanom ued on the comment lene: regardeng pomertial lener farhure of 
lenpoundmert So ) dees net commder the fact that the loner ee anderlan by compacted clay moh 
material Page 2#9 of the DETS mates “the HOPE liner 8 urdertain by compacted clay 
which should contain most isolated leaks The comment lemer alec fale to actnerw ledge 
mitgahon measure W 6 mn DEIS Section [\ P that apectfically addresses thes reue 


Krapomers to (Jurstions ( emments 


1) Mts unclear what information was weed as the hans for tee comment There ne evidence 
of seepage from the waste rock dur ge due te infiltranen Therefore the [06 1S staternenr 
queted om the comment lemer of (me ympact: ie ewrlace water on gremendwates qualil are 
ann pated correct 


2) The drasn evstern on lenpenamndmern: So) 1s fumetioming acocmding te the omgrnal demgn by 
the engneering firm However eth or wrthenst the dram ary onfiltretion a curmulateng mm 
the empoundmert ares el! codiect am top ef the enpermemtle boner cyetern and! flow emia the 
devengr adhers reciaem bamens thromgh the marr erohank mer 





































\) GSM 9 prose) Gewmereng Ghee ape: pe by purngeng fram s ema! sump kx med @ the very 
omar of Gee pe GSM alee has recently conmracted aevoral eells ungradsers of Gee mast per 


area bo merCEye regpoma groundwaner before ¢ reaches Gee samme The upg adhere 
emervepticn wells reduce Gwe amount of eater that emer: Gee mar po area and herefore 
cowl tmememare Ghee armour of water that may need bong tere treatment The sump and 
upgradsers wells are mandard prover industry wctemgue the are effectively comraiing 
Gounde mer Sow om Ghee po ares 


Rane on mendeteng ert and actus! pet inflow measurement Ge antcapmiad kong term 
wnflow omc Gee pet well remaen relatrvety small and wll he managed useng these erring 
emmple and tre proven comtreds There nm need fer the uae of extracedenary measures to 


comtnd grownde ater on the pet ares. 


CSM) § eater management plann DETS Apnendia A uses a combenation of comtngences to 
Promect waet quality under all petemtel croumslances Ths 1: an esaemtal requerement of 


Mortane = ater quality regulations 


Reepense to ( cartuctene Rerommrndetions 


The com tumons recommendatems on the commen letier are based on several mmoorrect 
aseurnpeom The fret erromecus aseumption is that hack filling would prevent ARD om the pet 
ares (rounds ater mflow mmo a hack filled pe would et!! need to be remewed and treated 
beceuae oo wy! Come omic comtact wrth acd generateng maternala (SM alec examened the 
Petertial tk segregate pyrote frown emf! tarleng and com huded that rt would be rmpeserble to 
segregate al! pyrite fromm the mmell Varling stream The STR separates scene but net all pyrite 
wrthen sand ee masemal Also the sleme portion of the grmdeng Ceroust eal! comtaen pyrite that 
passes the STR ard gows Gerectiy to the tashing empoundmnent 


Hy alee would be rrygracts al to apply paste tectnoingy to CiSM 6 tarheng The addeten of coment 
to tarheing as crammed ass posable IS shernatrve but eas reyected because there was little 
ervwormental hemefrt to be garned Water treatment is etl! requered a» (iSM ecth on without 


COTRerH pamie Lalo 


The eoomcm feamty tity of hack filling eas reviewed by 8 CPA firm under comtract eth DEQ 
The fodengs as dem rrted on the Summary to the PIS omndscate that back fillong i met 
euomemm ally feanihle The effect of hack fillong on the need to reat water has heen evahused on 
the BIS This information shows thet the cost of backfill ¢ ($12,900,000 an DEIS page | 14) 
world omly remelt on a vernal! redaacticm on the arncwmt of ARL) thar potentially regueres treatment 


a GSM over the long term (OF TS Apmendia A) 
ARD Reclometion ( riterte 
Responers to (pucstions( emencots 


1) GSM har s genchermos! uharsctenzaton plan m place to wemtfy sulfide and onde rock 
prened from. the gem pet All reat depoened i ease reat Gummpe has heer character zed as 























sulfidic, GSM's reclamanon techmgucs are descussed an DEIS Chapter Il. and Appendix A 
describes the measures GSM will take to prevemt empacts to water quality Also, the 


quesbon ‘comment may reflect some comfumon with regard to the MMRA language quoted 
The MMRA excerpts quoted as bases for the comment refer to open pets not waste rock peles 


2) Thus commen 2iso muamierprets the MMRA quotations The language m the MMRA 1s 
meant to emsure collection and treatment to a bevel comméered safe to hurnam and the 
environment befare water 1s drscharged from the pet Prt water coflecton and treatment 1s 

part of GSM's water management plan m DEIS Appendix A. The comment's interpretation 

of dus language would require GSM io operate 4s treatment plant wrthen the pet permeter, 
winch 18 logical 


3) A setthng of treatment basin cannot be weed for the open prt sence groundwater wil! emter the 
pat from fractures slong the prt floor Linder the No Pu Pond Alternative, water would be 
removed from the undertying rock by purmpang. then directed to the treatment plant 


4) GSM will collect and treat objectionable effluent so that 1 meets al] regulatory requirements 
before discharging the effluent outmde of the prt to the adjacent emviromment The agency 
preferred DEIS alternatrve is to keep the put dry by purnpeng This also allows for 
evaporation of seepage that appears on the prt walls 


5) This comment also reflects a fundamental misconception of the MMRA and of miming 
practices mm general The walls of the open pst are not waste rock dumps, and this fact ms 
recogmzed by the MMRA Waste rock 1s mened from the open prt and placed in a separate 
facality away from the prt area Both open prt and adjacent waste rock durmps: will be 
reclaumed as per MMRA language 




















Of the four alternatrves listed m the MMRA quotahon, GSM's plan to prevent runoff of 
objectionable effluent from the prt 1s to collect and treat the effluent that may result frorn 
contact with the prt walls Insulaton of the prt walls by back filling does not prevent the 
formation of objectionable effluent 


Onidized Rock Cap 


Responses to Questions‘C omments : 


1) GSM will place 24 inches of non ARD-producing sol cover over the orode subsurface 
maternal, and therefore will meet all MMRA criterna for reclamation GSM also has 
conducted extensive research to develop its protocols for reclamation demgn and 
characten zation of the oxide maternal All recogmzed standards were followed 








The DEIS staternent quoted in the comment letter that oxide has “reduced” ARD potential 
may be misleading Thus staternent 1s actually referring to rock that has undergone statec. 
acad/ base accounting (ABA) testeng DEIS Appendia | describes the work undertaken by 
GSM to characterize the true AR.D potential of vanous rock types based on several different 
types of tests In additon to stat: ABA tests kinetic testeng useng hurmdity cell apparatus 











also was performed on different rock types. Specifically, Appendix | states “Kinetic testing 
evaluates the rate at which minerock can weather to produce ARD. and in the case 
of the Golden Sunlight Mine. provides insight into which rock types are best sulted 
for reclamation activities such as capping. This activity helps to develop a practical 
tool lo segregate mine waste rock types and contribute positively to proper handling 
of the material to avoid the formation of ARD ~ 











Through use of kinetic testang. st was determened that matenal woth a net acd generating 
(NAG) test pH result of 4.0 or greater will be non ARD produceng and can be used for 
reclamaton capping subso:!| without the need for lume amendment The results of thus testing 
are in GSM's 1995 permit amendment application (Volume 4, Section 6.4). Table 1-3 in 
DEIS Appendia | shows that several of the oxsde rock specernens used to characterize ARD 
potential have “low™ to “no risk” of ARD generation. 


2) Rock characterization work conducted at GSM shows that waste rock and oudized rock are 
homogeneous Also, the oxide capping material 1s characterized twice First, t 1s sampled 
and analyzed when 1 1s mstially mined, then it 1s then sampled and analy ved after beng 
placed for reclamation Based on testing. the maternal! wil] be used as 1s or amended with 
lume, if needed. before being covered by sor] maternal 


3) GSM has been examunung the compositional vanability of rock types throushout rts history 
of operations The results of maternal testeng are on GSM's 1995 permit amendment 
application and cre described in DEIS Appendix | GSM conmders all non-cxnde waste rock 
as potentially acd produceng. and handles this maternal according to established reclamation 
Protocols 


Inundabon of pyntic matenal dees not elummate the need for water management at GSM 
GSMs reclamation plan alrea:y isolates the waste rock to the extent practicable The 
comchusmon at to the need for !ong-term water treatment 1s based on direct field observation, 
laboratory testong of waste rock, and bycrogeochermcal modeling 


Water Quality 
Responses to ( omments Questions 


1) ARD potential has been identified by GSM and al! potential ARD mmpacts have been 
evaluated in the DEIS GSM treats al! non-oxidized waste rock as potentially berg aced- 
producing DEIS Appendia A describes water management controls to prevent impacts to 
downgrachent beneficial water uses The managernent controls are based on direct field 
observation, laboratory testing of waste rock, research by GSM consultants, and other 
hydrogeochermcal modeling as described m the 1S Many of the assumptions used for 
water management plans im Appendia A also are conservative in that they assume higher than 
likely flow rates from potential discharge sources Appendis A then identifies contingency 
plans whech, coupled with the mitigation measures listed m DEIS Section IV P. provide a 
tered approach to ensure that water quality .« protected 











2) DEIS Secmon IV P ksts mitgsnon measures to address potential problems with seepage from 
waste rock areas These mutgabon factors mherently commda potential comsequences due to 
local deviatons from consistent condmons Appendis H also describes compenssting factors 
to preveed ompacts from slope fmlure 


3) DEIS Appendis J evaluates potential mmpacts from ARD with a reasonable level of 
confidence Amy uncertampes duc to the confidence of quantitative data have heen 
acknowledged and are compensated for im the mitgatbon measures outlined m DFIS 
Appendix A 


4) T™ capture rate of groundwater mtercephon wells are hased on regoonal groundwater flow, 
not infiltration rates smto reclarmed dump surfaces DEIS Appendix | and the groundwater 
model presented in GSM's 1995 permit amendment apphcation (Volume 3, Appendix 47-1) 
describe regponal groundwater flow 


DEIS Appendix J commders a range of infiltration rates and describes the potential smpacts 
from both ingher than expected and lower than expected infiltrathon The groundwater 
cortrols descnbed in Appendix A to mitigate mmpacts are based on regoomal groundwater 
flow that reflects a natural infiltrabon recharge rate that 1s higher than the rate used m 
Appendix J for reclamation covers In addition to thes conservatrve approach to groundwater 
capture, Appendix A provides contingencies for higher than expected mflow from vanous 
sources to ensure the require! capture efficiency and bevel of treatment is actneved that 
protects downgracbent water quality Also, the concentration of potential ARD sources 1s 
based on direct measurement of in-situ pore water collected from waste rack test plots during 
ARD research conducted by GSM consultants These pore water samples provode for a 
rehable estimate of future seepage concentratoc as. 


3.0 ~—s Impacts Associated with Perpetual Waste Water Treatment 
DEIS 


Response to Recommendations 


The consequences of long-term treatment are reasonably foreseeable and are specifically 
discussed in DEIS Section 'V Ble The mmpacts of water treatment also are discussed 
throughout DETS Chapter IV for each alternat-< | showld be noted that every Montana 
community has sorne type of waste water creatment +) s..2m that wil! operate mm perpeturty 
provided that hurnan residents inhabit f'.¢ ares | he est mated treatment plant c aprtal costs and 
future funding for plant operation ana >entenanoe wil! be evaluated and moorpor ated into 
GSM 's revised reclarnation bond 











Responses te Questions ( omments 


1) Two sludge samples from pit water treatment testing were analyzed The prt water tested 
was of worse quality than the anbapsted imflow from sources described mm EIS Appendix A 


The treatment approach as described in Appendis A 1s based on dustry proven technology 


2) TCLP tests have been performed on treatment plant shudge and the data are presemtad in EIS 
Appendix O Sludge handling technology that 15 applicable to GSM has been im cxstence for 
decades. The mimmum 20% mousture content of the shudge 1s expected to prevent dust 
formatbon However, if dust becomes a problem. a chemical soul-binding agent smolar to 
that presently being used st GSM wil! penodically be apphed to the surface of any areas dry 
enough to form dust. 


The sludge fromm GSM's proposed treatment plant will be dewatered before 1 1s placed im the 
disposal cell Additonal dewatering through evaporation and dramang will occur after the 
material 1s placed The disposal cel] will be underiasn by HDPE to collect any remdual 
seepage from the shudge material for further treatmert The cell will be placed on the surface 
of decommusmoned impoundment Nu 2, whch also 1s underlain by HDPE and compacted 
clay-nch maternal 


The life expectancy of HDPE liners will depend on the physcal conditions of the site. Tears 
m an HDPE liner, and subsequent leakage, would only be caused by massrve settlement and 
displacernent of the underlying maternal The sludge disposal cells themsetves wil! be 
constructed over portons of the dewatered consolidated ta:ling where there 1s minimal 
potential for settiernent that could cause liner failure The tarling itself 1s placed on HDPE 
over compacted material. The potential for leakage from the tailing HDPE liner has been 
mitigated by the underlying compacted maternal which acts as a secondary. low permeability 
liner Thus dual liner systern for Impoundment No 2 greatly reduces any nsk of leakage 
from the tasling area. However, as an additional comtingency measure, GSM has constructed 
groundwater recovery wells downgradsent of the area as descrmbed in the water management 
plan in DEIS Appendix A. 


3) The issue of tasking consolidation had been considered dunng preparation of the DEIS. 
Tasling consoldation compacton begins as soon as tailing 1s placed in the empoundment At 
closure, final comsohdation will occur pnmanly towards the center of the mmpoundment. 
Upon cessation of mining, the outermost perrmeter of the rmpoundment and the area closest 
to the marn ermbankrnent will have consolidated such that the first 200 bv 200-foot cells can 
be constructed 


Treatment Process 
Response to Comment (Question 


Although srmilar treatment plants exist, there are no published stuches on the reliability of the 
plants mentioned om the comment letter However, the issue of treatment plamt reliability rs 
addressed in DEIS Appendia K This analyer evaluates potential fariure modes of GSM's 

















proposed treatment plant Proper demgn of the treatment plant 1s crvcal to ensure commphance 
with water quality regulahons Append A descnbes GSM 's treatment plant demgn. whach will 
be fmalired poor to mune closure to ensure optimum efficacy The final demgn also wll 


tmoorporate knowledge of ste specific treatment neets determined from GSMs pilot scale plant 
48 Pit Beckfilling Feasibility 
Response to Quotations from Memorandum and Order 


The selected quotes used im the comment letter from the court determinabon nghhght a previous 
confinct nm language between the MMRA and the Montana Constytuicon with regard to GSM's 
1990 EA. This conflict has mnce been resolved in GSM's 1995 perm amendment application 
that pro des » pit reclamaton plan to fulfill MMRA and Montana Corstrtuponal requirements 
The Proposed Acton pst reclamation plan requires trees to be planted around the prt permmeter 
and, where st can be safely performed, any fimal oisdized benches conmtammng enough fine 
maternal to support plant life also will be seaded and planted with trees [In addition, trees will be 
plasted on final benches and talus slopes where safety. stability and matenal quality allow This 
provides for a post-mmining beneficial utility to the prt area that will be consistent with the pre- 
maning condition of the area 






Respoare to Questions/Comments: 


Chapter | of the EIS describes how GSM's Proposed Action fulfills the Distnct Court decision 
and the requirements of MMRA_ Further deta! on how GSM's Proposed Action pit reclamation 
plan complres with all Metal Mine Reclamation Act (&2-4-146, MCA) requirements 1s as 
follows 





4 GSM has commutted to completing tts prt reclamation activites within the required 
year penad 


4 GSM will avoid accumulation of stagnant water im the mined area by contenual 
purnpung of water that enters the prt 


4 It 18 not feasible to msulate al) exposed prt faces by covering with fill maternal to 
jsovant Ramution of chjostenthio cites. 


82-4-336(5 (> and c) GSM will contain (drain) obyectonable effluent that enters the open prt by 
pumping it to a treatrnent facility that will process objectionable effluent to a revel commdered 
82 fe to hurnans and the surrounding environment before mt 1s discharged away from the prt 








2-4-3454) The exposure of GSM's post-mune, rock faces to sumirght and au will enhance 
evaporation of water that can enter the pet (as precepriation and/or groundwater seeps) to form 
otyectionable effluents 













The pet penumeter will be bermed and fenced to prevent entrance unto the open pst 
persons of 


as GSMs Proposed Acton reclamaton plan requires trees to be planted around the p:t 
and, where # can be safely performed, any final oxsdured benches contaumng enough 
fime maternal to support plant life also will be seeded and planted with trees in addimon, trees 
will be planted on final benches and talus slopes where safety. statubity and maternal quality 
allow Thus plan fully meets GSM's reclamatbon objective of provideng wildlife habutat for 
future beneficral uses of the land 











GSMs post-mining open prt will meet the minsma! requirements of being 
competent to withstand geologic and climatic condstons without mgmficant farlure 
that would be a threat to public safety and the environment 


Initially, some rock shdes are expected to occur in the post-mune pit, primarily during the carly 
years following closure However, prt wall stability will increase with tome as the least stable 
portions of the rock face settle imto more stable configurations. Eventually, portions of the rock 
faces mn the open prt wil! resernble the natural cliffs that are evident throughout the area of Bull 
Mountain 


GSM owns all land within the pit area and uncontrolled public access to the post-mrne pit will 
not be allowed The safety and security of authonzed personnel and equipment required for 
post-mine maintenance activities wil! be ensured through measures that include imepecton and 
monitoring of prt walls, as presently bering conducted for the current miming operation 


The post-muine open prt also would allow any water that occurs behind the prt walls to freely 
drain towards the pit bottom, some of which will evaporate 





4 The post-mine utility (functional uses) afforded to humans and the surrounding 


system of an open pit will be surmilar to the pre-GSM condition The pre-GSM utility of 
the open pit area consisted of wildlife habitat and mining The steep hillede of the area 
precluded activites such as livestock grazing, agnculture and most types of recreation There 
was no known trmber harvesting masmuch as timber 1s sparse im this area of Bui] Mourtamn. 






The on.) recreation activites that may have occurred in the area poor to GSM's operations were 
hunting and wiidhfe vewing However, these would have been dependent on w tether the 
previous owners of the property allowed access to the area’ Uncontrolled public access to the prt 
area has been prohibried at GSM wsnce operations began. and would continue post -<losure due to 
concerns for the safety and secunty of mamtenance personnel and equipment that would remarm 
wm the area 





With @ post mine open prt, wildlife habstat for raptors will be preserved and habvtat for bats wl! 
be created A fence wil! be constructed around the open prt to preclude larger marnmals 
(including humans) fromm entering the area of exposed rock faces However, the total acreage of 
other reclaimed lands at GSM (over 2.500 acres), and the vast areas of land controlled by GSM 
off-site (over 4,300 acres), provide foragung habvtat for larger anermals and also would be kept 















open for publc scoess Thus results m a nct increase om the acreage available for wildlife habust 
and beneficaal utlity than what previously cused mm the area prmor to GSM 's operapoms 








A post-mne open pet at GSM also would afford educational utility for students fram nearby 
umvermnhes in Butte, Bozeman. Dillon. and Miwsoula Portons of caposed prt walls mot covered 
by vegetahon or talus matenal provide an excellent opportunity for students to observe and study 
the poologyxc and miming-related aspects of the ete 


The current reclamation plan will bend the appearance of the open pet woth the 
area (winch includes steep terran and rock cliffs) to the extent feasible umng 
vegetation as described mm £&2-4-13416) shove in tume, porbons of prt benches also will weather 
an evolve mto rock faces that resermble natural cliffs om the area 











The DEIS describes two key observation pownts (KOP's) used in 2 BLM Visual Resource 
Management (VRM) analysis to characterize the appearance of the ete The fire KOP 1 located 
at the Whitehall exit of 1-90. Since the prt is not visible from this poent, # does not affect the 
VRM class rating The second KOP 1s located on Highway 69, approaemately one mole north of 
MT Highway 2, where the open prt 1s visible 


Three characteristics help define the VRM rating from the second KOP with respect to the open 
prt land and water changes. vegetation changes. and structure changes (¢ g buildings) GSM 
will purnp water from the prt area and therefore water 1s not an aesthetsc concern The land 
surface, however, will change from the pre-miming condition As some porhons of the rock faces 
six'e down onto the pet benches, a | 4 | slope will eventually form along the nghwall The 
difference in slope from | 41 (open pit) to 2 | (backfilled pit) will be difficult to distinguish 
from the distance at the second KOP I+, exther open pit or back filled pst scenanos, a large bow!- 
shaped landform will exrst im the post mone prt area The aesthetic differences hetween these two 


types of landforms are subjective 


Vegetative cover is the other important characteristic m the VRM rating relevant to the pit area 
GSM wll revegetate all accessible areas of the prt that wil! support trees. grasses and shrubs 
Over tame, the vegetation 1s expected to spread onto areas that were net vegetated during mune 
closure 


4. Post-erine publy. safety wil! be assured Crrough fences, locked gates, warning signs. 
on-site mamtenance personnel As discussed throughout the FIS. there also will be 
sufficent measures to prevent the pollution of a: and water and prevent degradation of adjacent 
lands from the open prt 








Under any > reclarnation scenano, rt wi'l be necessary to pump © ater fromm the prt area to 
prevent migration of objectionable effluent that can form when water (erther from preceprtaton 
infiltration or groundwater inflow) comes into contact with sulfide bearing rock 


4) GSMs pet reclamation plan accomplishes the activities apeci fred mm £24.16, 
and im the Staternent of Intent to &2-4.136, ARM 

















Precapatsban ruman into the post mane pot wil! be manemm red by berms and 
around the pet perumeter Prt area groundwater wil! be comtrolied by purnpeng 


STATEMENT OF INTENT 


The basx requirements of MMRA reclamation plans are te return the lands to structural stabebrty, 
and be protective of au and water quality Further reclamabon of open pits and rock faces are to 
provide funchonal uses and to blend woth surrounding areas to the extent feambie In 
dctermimng feasiibty of further reclamation the statement of umtemt of HB 114 drrects DEQ to 
commder and give effect to each of the following obyectrves: 


(1) enoowrage momng m Mortana, 

(2) encourage praduction of monerals. 

(3) encourage reclamation to an sesthetscally unobtrusive condrtan. 

(4) encourage reclamation to funchonal uses inchuding bvestock grazing. agnculture, 

(S$) discourage requirements that foreclove future mineral access not developed by 
current miming. and 

(6) discourage requiremerms that generate undemrable offeme environmental rmpacts 


GSMs prt reclamation plan meets al! sia requsrernents in the Staternent o! Intent. whereas the 
Partial Put Backfill Ahernative does not meet al! sx objectives Requerng partial back fill will 
force a prematu’ mune clowure This does not encourage miming m Montana Requiring partial 
backfill will force GSM to abandon its proposed Stage $ mine plan This is a loss of 
approumately 400,000 ounces of gold wm CSM's current ore reserve that would be left um the 
ground and covered by backfill maternal The qualitative and quantitative differences m 
aesthetics between a partial back filled prt and an open pit are difficult to measure and therefore 
will be subjective The funchonal uses of esther open prt or partially Sack filled prt will be sumilar 
to the pre-GSM condition A partial back filled prt would foreclose future access to the 
underlying monerals At closure, the partial back fil! could create offerte wmpacts due to dust 
eomasons from excavating and placing maternal additional comeurmption and burning of foes: 
fuel required for loading and hauleng back fill, and disturbance to new topacn! horrow areas 


48 Other leon 

Water Vapor Rise 
Response to ( omments 
Presently water vapor venting appears to provide the beneficial use of rermoving water from the 
wmteror of the dump areas This reduces the arnownt of water that magrates vertically downward 
witman the dump There are 4 fleremces in vegetation types that heoorne evtabirshed around the 
wea of the vents, but there have been mo sig fix ant detremental effects observed over the past 


seven years of test plot monctarmng The reclarmed dump surfaces will Comtinue to be momtored 
and as necessary, DETS mitigation measure S | can be emplememted to stabilize the vert area 








Teihings impoundment | cahage 
Respeases to Qurstions{ omments 


1) The potential for leakage through the HDPE hner systern at impoundment No 2) 1s of 
prumary concern Gurung hner mnetaliamon Therefore, GSM and ets loner comtractors have 
developed a ngorous QA ‘QC program that includes emapectiun and testing of liner foundation 
maternals and the HDPE loner ntecif The pornon of the HDPE liner that expenenced leakage 
om the reciasm basen area was sccadentally damaged by GSM equipment after the liner was 
metalied The damage was repaired and sem were taken to preverst such accadents om the 
future Contingency measures such as compaction of underlying low permeatiity maternal, 
monitoring and groundwater imerception wells have been developed and emplemented (FIS 
Appendi: A) to menemize empacts fromm HDPE liner leak age 


2) The comment is mncorrect in assuming there would be a $145 milhom dollar cost for lime 
treatment of talng water Based on a conservative rate of preceptation mfiltranon mto the 
reclawmed tarling cover, less than 10 gpm of tarling would need to be treated over the lang- 
term The cost mentioned m the comment refers to the alternative of complete tarhing 
neutralization by addeng lume to the tasleng strearn durmng GSMs operatioms This alternatrve 
was elirmenated from detailed analyers because tt was mot practical 















3) Pame technology does not climate the disadvantages hreted mm the DEIS for the acid 
neutralizahon alternative ft 1s cost profubrtive and does not prevent the need to manage 
ARD It also was ebermenated from detaried analysr because the potential long term 
éuscharge from impoundment No ? 1s less than 10 gpm This flow can readily he 
moorporated into the water treatment plant that wil! be comstructed by GSM Acid 
neutralization paste technology as apphed to GSM 5 tarling also 1 mot a proven technology 
When all factors are comsmdered, water treatment is the most efficent and proven means to 
handle ARD Potential problems with treatment such as scaling have heen addressed om the 


plant design (Appendia A) 


4) Frost heaveng has not been a problern wrth the test reclamation covers at GSM smoe they 
"ore comstructed mm 199! Also, harrow matenal would be better surted for capprng maternal 
than clay sence clay 1s susceptible to both frost heaving and desocatian crack img 


5) The liner tarhng dramnage system for Impoundment Wo 2 1 designed so thal ta.iing water 
flows tow ards the marn embankment underdrarn: and reciaem hawns The renpoundment 
boner system (HDPE umderian by compacted low permeatmlity maternal) 1 emended to 
prevent leakage Contengency measur. ve hoon developed ( Appendis A) to address the 
unbkely occurrence of leakage as wel! as higher than anticepated inflow to the w ater 
treatment plant 








Response to ( onc busions 


Comtrary to the statermonts made im the cormment letter comchumans the DEITS does provide a 
detailed and subjective overall evaluation of potential leakage from Imp nureimer: >) (see 














DETS Chapecr [V B) Also, GSM has deenceutrated the effective ue of momnormng wells for 


podlubon prevenbon and mitagasbon The wells were used by GSM to detect how level umpacts so 
that eps could be promptly taken to preven! harm to hurnans and the em eronmment GSM also 
follows performance standards for zero diacharge fram bempoundmemt “wo > hy wang a 

HDPt compacted low permeatulsty maternal tiner ry stern coupled with frequent liner manectsan 
and groundwater manranng Thi was dome to ensure compliance wrth wate and federal water 
qualry laws 


Nowding 
Kerpomee to (Juretione ( omments 


All mutigathon measure: and comtngences have heen sdentified on the (EIS based on analyses of 
expected and potential emvirommental empacts (SM 5 reclamation hond wil! be rewined to 
acoount for the ahernatrve selected m the agencies permet decrman The bond will comsder all 


necessary bong term empact metigaton and comtngency measures Part of the bond will omchude 
furdeng to estabireh a permanent trust for comtimued operation and masmtenance for long term 
water management DEIS Appendia Ac = *s the general costs for the varcus long-term water 
MANAGETEN COMmPOMETTS 


Response to (Quotations from DES: 


The DEIS drscusson regardeng dram clogging ut Impoundment No 2 (1) IS page | (4) quoted m 
the comment letier 1 not applicable to the present pond size Drain efficeemy may have been a 
factor for pond size very earty om the operation of the sypoundment but the draen rystem at 
Impoundmen “o > has and continues to function accordeng to thy ongenal desgn by the 
engmeenng firm Pond size 1s actually comrotied by water balance rather than dram efficsency 
The promary water balance components em bude prec epetatiom recharge e: aporative lows amd 
amount of water reclaumed for ore proce ong 


Responses to ()uestions< emments 


|) GSM has developed a formal polwy (atta hed) that recogmizes nek on the tachng area and the 
need to reduce that risk to the extort feanrble weeng best management practwoes Thus far the 
risks te wildlife amd water quality have heen reduced at (48M with the wae of hareng and the 
mmpoundmernt liner system The (OC) cyamde destruction process ts ancther step hemng 
taken te reduce erverammerntal risk Thee rllustrates (18M ¢ commamert to une hest 
practiors Paste techmnotagy 1 sumply met feashde for (/SM 5 ste gnecefic co. hom 





2) The reasem for comstructeng the INCU) process 1s to menermize rink on the cnyneundment area 
Hes met related to pomd size at lenewndenernt So 2 Abae water wonsid otell Comtunue to drasm 
frown the tarbeng to the rectasen hasens erver the long term erther from the unmderdrasms o# 
the ugh the permeate maen erhank ment materval 











Purpose end Need 
Response te (urstions( emmret: 


Tabbe |-2 1s ememded for the reader to understand al! heneficaa! wees of GSM 6 preeducts to 
socsety The demand for gold 1 comtumually moreamng and presently exceeds the armcumt being 
produced workdwsde 


Economics end Reasonably Foreserebie Future Actions 
Response to (Derstions ( ommenty 

The DEIS evabuates petential ervrronmental empacts waited wrth a planned ¢ x panmon 
described wn GSM 's 1995 permet amendment application Although there i: always the 
poasitubty of future mening mm the area there are no plans for such activity after the expanmen os 
completed Changes to GSM 's mune plans would be affected by the ecomemc: of meneral price. 


and mumng amd recevery costs The purpose and need for the omeration would remarn the same 
regardiess of Changes to mune plans 


Petrontotagwcal Resources 
Response to (Purstions( ommernts 


There has been ne empact to the antes from past memeng by GSM GSM reongmzes the value of 
these bistark eres and hat sponsored archeoboagc al research im the area by MSL 


State Trwet | ands 
Responses to (duretions ( cmments 


The difference mm acreage 1s due to the difference between surface ownerstup an! cubeurface 

muners! estate | ease payment recerds are on frie at DINR( for pata revew The evhbourface 
lease area that wowld be afi wted by GSMs expanmon i managed for mineral wealth GSM 

holds the manera! leases for tvs area and it presemtly venfying army pemential meneral worth 

GSM dows net emtend to dieturt state eurface land 
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GOLDEN SUNLIGHT MINES, INC. 
ENVIRONMENTAL MANAGEMENT POLICY 


Center Sesrvinght Mines bree ell Cte t! Mt ger OTE IF OF BENE Ur IME ER My COTE. Bem ERT 
Oe COMB ECE OA Of SUERTE Ord federk er tmommeria prota tet om We etl fromm Toe) 


FOO freee mete Ram tirmcshengeene Pow Gere trm memeriia 5 dame Ther wm C Te Cemeengpre OF merge me: 
OO ORF ERD eh Ottery OF ermwtrenemeriD OM mre Fret “willl @ pene liee by rmeting ene 
preserving mature hatha 6 ohn tte beara of 


The environmental pokey of GEM is to marten competitllty ef oF cegttor avd he surrourdn 
eowrorment Prough recog ion and consideration of af tectrwam tectagram sock! an! ef wom 
factors The pakcy i deemed bot essential ant Gesiratie ro hgh! of ou proienty tt Pe comme) 
of Whitehall and to the natura ecomystons eff the Bul Mourtane ant Jeflertor ver Valley The 
Oorngtenties inherent eff ou iocmtion Geman’ tut ee mot orty met buf Pat we sttve to ercmed Pe 
basi requrements of goverwnertal raguiation: ed incwuety petormance standards for protecting 
hur health and fhe envirorenernt 


Mey Policy Components 
identity and Address Major On-Site lesues 


eS SS ee 
ot to Of efte wate nen and the Jeflerton Rive: hydrotage syne Wate 


resource management af GSM eff inchide fe use of contro tactmatagy hm fe pt tailing arc! 
weete rock arees Coupled ef beet management practions ax! sfe eile monioring to) enmure 
comphance «A state and laders! eate quality reguiations et reduction © the talling depose 
ares wil remem @ high evirorenentia management prety 


Corterwirg eflora Al be made to protect efiditie apmciwes fiat rhea! of frequent fe ane 
ines of Nawiat > ermete rock areas eff be fit) evigeted an GSM af comtirue 
seeting Mrovel es protedion mameures ir the tailing dapoes ares ef fre goe of eferineting af 
harards to wetwiow 




























A quailty ofl be maintained troug> Gust abatement! practoss and visual 6 orton 
reas tor duet contro! eff nchate fre crusher facies anes pf acomes are’ har 
rome ard laling avers 






GSM of reciare arenes of dietrbence Concurrent) eff Rs cperthons eteneve 
wil ectieve sucomest/ fing! rectamatio: of eificte Gearing owteriats Dy vain 
Capp designs fat rwwnire erosion ex! wate eviiration GSMs recie~etor efforts «” emer 
focueed on fre une of steap-clape reciamalion teciwiques! cwwnize fe "Lote of saete cock 
ples end use of native gresses struts and ters he fer 6 vernty for eitille fooage are! cover 








Carnenurication 


F owrorenerta! ewaereress ax rence eility off be ming eed frog 6 OM Gane mer. 
ord eff cortrectors by use of project nemiividing ere! eterectio een ory oa per sorwer 
Key information aff be shared ef af GSM stetetatte, “moore ei! av sired lo ese re 
anoropriate notification en’ reanoree to emergency ex Wc emwron er @ °° @horne 


yy’ 











GSM vill evaluate its envircnmerial performance through self-eudits and routine inspections by 
independent parties. All environmsntal monitoring information will be reviewed intemailly to quickly 
identify and correct po“ential problems. Environmental information will be provided to regulatory 
authorities, Placer Dome managers and other key stakehokders on a regular besis. 


Community Relations 


GSM will use communication and trust as the essential tools to build positive relationships with its 
neighbors and the general public. The spirit of cooperation and constructive dialogue will be used 
to promote consensus and resolve environmental concerns. GSM also will seek opportunities to 
improve the local and regional ecosystems beyond the boundaries of its operations GSM will 
work individually and cooperadvely with regulatory agencies and conservation groups to enhance 
off-site wildlife habitat and preserve open space. 


Research 





GSM has and will continue to conduct research in consort with the Placer Dome Group, 
universites, private industry, and government agencies to develop advanced technology in the 
areus of mine-waste management, reciamstion, and water resources control and protection. GSM 
will put its research to practical use on-site, and will openty share the results with other industry 
members and the general public. 


Environmental Goal 


GSM believes that the future of our industry lies in the hands of its public stakeholders, and will be 
determined by both the perceptions and the realites of how we care for the land during and following 
our operations. Our goal therefore must be to demonstrate that both mining and environmental 
protection are not mutually exclusive but can be managed to the benefit of all, To achieve this goal, 


our environmental policy will be driven by a guiding philoscphy comprised of the following principles. 





| 


These principles will enable GSM to reach a high level of performance for successful contro! and 

mitigation of all potential impects associated with our operations. Our policy and practice assures 
GSM's acceptance by the loca! and regional community as an industry leader through mine life and 
beyond closure. 






































the buftress. comfinued weste rock Geposifion 
required modification of GSMs waste rock 
Gumping operations Waste rock was no longer 
placed af the head of the sikje block and waste 
rock Gumps were redesigned to enprove 
stabity Opon pl and wasie rock Gump design 
revisions are Gescribed &) etal in 

Section 1.8.1.2, Current Mining Operations 


Stability monitoring and contingency plans also 
are Gescribed in Section 1.8.1.4. Current Mining 
Operations. 


LA4 January 1995 to 1997 (Interim 
Dump Pian) 


Mining ore processing and tailings disposal 
continue at the mine ste under the interim 
Dump Plan, which was approved by the newly 
formed MDEO as two minor permit revisions in 
1995 arvi 1997. The interim Dump Plan allows 
GSM to continue mining through the EIS 
preparation period in accordance wih the 
Settiement Agreement by providing alternative 
waste sock Out space within the existing 
perma boundary Alternative waste rock dump 
space was neeted because stabiity concerns 
prohibited GSM from depositing waste rock in 
areas Originally designed as waste rock dumps 
under Amendment 006 Waste dump designs 
were revised in the Interin. Durnp Plan so that 
ground movement would not be reactivated 
The interim Dump Pian provides for 136 acres 
of atternate waste rors dGurnp space in the 
buttress area Under current production rates. 
the permitted waste rock disposal capactty wil 
be filed in late 1997 of 1998. 




















Waste dumps and other taciities authorized by 
Amendment 006 and the interim Dump Pian are 
shown as existing mine faciities in Map |.2 and 
described in detail in the Operating Permit 
(GSM 1995a) Other minor permit revisions 
during 1995 described in the Operating Permit 
include construction of a Gril core storage 
buliding and replacement of underground tue 
tanks wih above-ground fuel tanks (GSM 
19968) Minor revisions in 1996 include new 
monforing well and geotechnical hale locations. 
waste rock Gump expansion. approval to use 
borrow material for capping the offjoaded East 
Waste Rock Dump. and. approval to use a 











snow cal to seed and fertilize reclamation 
Slopes rather than hydromuictng 


LAS Operations Under Existing 
Mine Permits 


The Operating Permit summwrizes operations 
under the existing mine permit (Operating 
Perma 00065) and ts amendmerts (GSM 
19952) The Operating Permit provides maps of 
existing operations! areas and taciities. ard the 
text Gescribes the operation. monfioring. 
mitigation. reciarnation. and Closure plans 
Permi amendments and revisions. including the 
31 stipulations of Amendmert 008. also are 
Gescribed in the Uperating Permit Measures 
that have been implemented to meet 
requiremerts of the stipulations are discussed 
later in this Chapter, and in GSM's Annual 
Reports. 


The existing environmental conditions at the 
mine ste are Goninated by mine related 
activities, including open.pll mining. waste rock 
Gisposal. ore processing and tallings disposal 
The pit lies just east of the topographic divide of 












elevation of the pit bofiom at te end of te 
interim Durnp Plan wil be approsémately 
5,075 feet Approximately 29 0 million tons of 
ore were processed through the end of 1995 
The interim Durnp Pian allows tor processing an 
additional 5 1 million tons of ore while limiting 
Jisturbance to existing perm® boundaries Total 
surtace disturbance at the end of the interim 
Dump Pian (circa late 1997) within the existing 
approved perml boundary is estimated to be 
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Outurbed areas related to Te permanent water 
veatmert teci2y are shown on Map !-2 The 
access road for the tactity »® eden gong te 
comidor shown on Map i-2 UliRty ines wl 
tolow the access road 4GSM wi monic: te 
Quara?y end quailty of studge produced af te 
permanert water tresimmert plart on 8 Quarterty 
basis and provide tus information to MOEO aw 
BLM on an annual basis Based on inti 
resutts trom samples collected at GSM's 
@dsting operations) water tresimmert plat the 
thGge produced fromm the permanert water 
teatrnert plart is not likely to be hazardous 
waste unde the RCRA (GSM 19955) 
Appendix C ouflines the revised studge disposal 
plan for the permanert water trestrnert plart 


fn is estimated that studge production af the 
permanent water treatrnert plart wi be 47 


68 cubic yards per Gay som-giet-clatp 


Usough yeas 16 end 3: cute yews pe dey 
beyend yess iG The Cewstered sudge wf 
have @ minimurn solids cortert of SO percerd by 
weigt. The sudge wi be pumped to « sudge 
Gisposal lanc#® located on the surtace of 
Tallings impourximert No 2 Al the landill, 
sudge wil be disked. dried. and compacted. 
reducing the final volume Land! cells wi be 



































fines w@ take place when tresimert is no ionger 
necessary. However, no site speciic | 
rectamnation plan exists m GSMs curert 
Operating Permit tor the water restart plat 





Topsol and subsol sumatie for plant growth is 


Oxidized waste rock has @ reduced potential to 
generate ARD Oxidized waste rock is savaged 
from the pl to provide nearly neutral material 
for reclamation capping Stockpied oxidized 
waste rock inctudes some materials trom 
Oxidived mass wasting deposits east of the pa 
Depth specifications for neutral capping 
material, by mine factty area. are preserted in 
Table -7 Estimated oxidized rock 
requiremerts for reclamation under the No 
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are described in detal in Section Ili B 20 
Springs and Seeps 


The main branch of Conmrow Creek Grains an 
ares Of approxtrutiely 5 8 square mbes 
Otscharge for the runoff trom the 100-year. 
\-now prectpiation evert has been estrnated af 
50 cis (GSM 19960). The one-half PVF for 
Corrow Creek has been estimated af 2 756 cts 
(GS™ 1997). 


Upper Sheep Rock Creek has a Grainage area 
of approximately | 2 square mies Discharge 
from the 100-yeer, |-how precipiation evert 
has been estimated at 15 cts (GSM 19960) 
The one-half PMF for Upper Sheep Rock Creek 
has been estimated at 976 cts (GSM 1997) 











Flow measuremerts have been recorded at US 
Gealogical Survey (USGS) stream gaging 
stations on the Bouider ard Jefterson Rivers 
since 1924 ard 1978, respectively The Boulder 
River has maximum minimum. and mean 
Gacharges of 7,000 cis, 0 cls, and 120 cts, 
respectively A USGS stream gaging station 
located approximately 30 miles east of the mine 
area rdicates that the maximum. minimum. and 
meen discharge at this station are 15.900 cis. 
250 cls, and 2.421 cls, respectively. A USGS 
stream gaging station. located on the Boulder 
River approximately 20 males north of the site. 
indicates the maximum. minimum. and mean 
Gacharges are 7000 cis, 0 cls, and 120 cfs, 
respectively 


The Jefferson River has maximum. minimum 
and mean discharges of 15.900 cis, 250 cfs. 
and 2.421 cla. respectively ft should be noted. 
however that flow measurements at these 
gaging stations are not represertative of flow 
conditions in the river near the Gaiden Sunlight 
Mine, because there are numerous inputs and 
outputs to and trom the river between the 
Gaiden Sunlight Mine project boundary and the 
USGS gaging station 


@.B.1.c Surface Water Quality 


Surface water quai dats coflectsd @f sanpiing 
stes on Jefferson Slough soengradtart from 
te GSM project eves, ar from storm water 


nuncfl @f ephamerd drainage locations in te 















vaciniy of the progect area, ave preserted in 
GSM 1995b, 1995c, 199% and ave summarized 
below 











Surtace water sarnpies are routinely collected 
by GSM at tee locations on the Jeflerson 
Siough Sampling sites in the Jeflerson Siough 
inctude one sie above the Gaiden Sunlight 
Mine pumphouse (SW.3). and two sites below 
the pumphouse (SW-4 and SW-4). in general, 
@ srtace water sarnpiing sites in the Jefferson 
Stough have historically shown low 
concertrations of TDS and near neutral pi. 
Cyanide is included in the aratytical schedule 
for these sles. because the slough is located 
Gowngradiert (south) of the tailings 
impoundmerts Recert analyses for total 
Cyanide have shown this parameter to be at 
concertrations below the analytical detection 
lent (<0.005 milligrams per ler [mg/L]). 
Sporadic detections of cyanide at these sites in 
the past are considered anomalous and are 
like’y aftritxtatile to field or laboratory error. 
since Ouplicate or subsequent sarnpies were 
below detection 

















Several sarnpies of storm water runofl also were 
collected from all three tributaries of Conrow 
Creek. The water quality in this area of the 
project is alkaline with very low concentrations 
of trace metals. except for aluminum and iron. 
which are naturally elevated There are no 
recorded springs or seeps east of Sheep Rock 
Creek, and the only surface water that could 
potentially be sarnpied would be storm runof 
from ephemeral stream drainages Water 
Quaitty data for the springs and seeps are 
preserted in Section 118 2d Water quailty 
Gata for the open pl pond is described in 
Section 1 B2e 


No ARO is currently discharging frorn the waste 
rock dumps However, monioring of conditions 
in reclaimed Gurnps shows that the waste rock 
has the geochemical potertial to generate ARD. 
ard that oxidation of suffide minerais is 
presently occuring due to infftration of moisture 
Monforing data suggest thal a wetting frort is 
migrating very slowly through the dumps The 
stow rate of this migration is aftributed in part to 
efforts to limi meteoric water run-on by upsiope 
catchments and partly to geochemical 
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reactions. which consume or Gissipste water 
Ai presert, ese processes appear to be 
ectvely ieniting the production of ARD af 
Gum toes anc, hereby. fs poterti’ migration 
ard impact on the loca’ ewrorenert. 


ARO is tig produced by the ore stocipie 
new the mi, ARD-impected sormeaie: rmof 
from the stockpile is captured in a ined pord 
ard routed ric the water restmert piert 
Efiuert trom the plart is used in the milling 
process. 


Groundwater occurs af the Golden Surfigtt 
Mine area in regional and local equler systems 











hydrogeciogic units in terms of ares! edert and 
saturated thickness are fractured bedrock 
consisting of the Precambrian and the Bozeman 
Group sedimerts (Map ili-1, Figure ili-1, and 
Figure ii-2). 


The Precarntrian fractured bedrock is the 
primary hydrogeciogic unl that occurs within 
ard west of the Bus Mourtain aren. The 
bedrock consists of severa’ Gilerert lnatogies 
(rock types). which inctude sitstone, mudstones. 
sandstone. and shale cortaining sufiie 
mirerciization These sfiies are wiiely 
Gatrtnted ard are ensby oxidized 


88 Mourtain groundwater flow in the fractured 
bedrock is cortrofied by secondary openings 




























such as jorts fractures, and other geologic 
structures, such as tei zones. The 
permeability of tis uni is a function of the 
heterogenous fracture geornstry (secondary 
poros®ty). rather than graruéy (primary) 
porosty. Depending on the fracture wiih. 
specing, and oriertation some fracture systems 
w6 vere’ more wate then others §Bedrock 
permesbiRy varies signficar@y on a local scale. 
bul when e@arnined on a more regional scale. 
bedrock permesbS®y can be characterized by 
an everage or tusk permeabity Regions 
avert wand tain Ledsuun pessnantshden, Alb 
veiues on the odes at 16‘ emcee to 


éeeperzenes. Aqude ests aw core hole 
packer tests have been performed % evetuis 
the bedrock pe-meahiiy in fe mune even ~The 
resus of fess tweets ee susterartred in 
iromewics (1985) Mcromeprics inciceted 
but hycveufic conductviies ranging fom 
104 cm/sec © 10! cm/sec, averaging 104 
cm/sec in tet calibrated model. Testing o/ 
wecare zones incicates hycraniic cornductviies 
as high es 104 cm/sec along facares. in 
ection, testing of « dsape wel eae 
suggests Gul witin te pit eves, hycrauiic 
conduc®vijes Cacresse wi) apg: Overall, fe 
current dats er) mode! calibration suggest! Hat 
the everage but hycreuiic conductviies of te 
bedrock ave is on te onder of 10% cm/sec. 


The Tertiary Bozeman Group is a hydrogeclogic 
una thet occurs over the entire Golden Sunlight 
Mine eres east ard south of Bus Mourtain 
where & overties the bedrock ut ft is 
comprised of afternating leyers and lenses of 
sand. sM. and clay deposited in a fuvtal (river or 
stream) envronmert inepection of dri cultings 
has shown fine to coarse-grained sand 
Wtermixed within clay and thin sand and gravel 
lenses. The discrete ivyers of clay, sit. sand. 
ard fine gravel wahin the Bozeman uri are 
@ecortinucus dus to the fuvia (river or stream) 
deposiiona’ environment However. the 
frequency of occurrence of sand and gravel 
lenses suggests that these lenses are 
rterconmmected to some degree. cortrofiing the 
primary permeabity of the ui. The Bozeman 
una typically hes 8 low bust permentéRy (25 « 
10° to 7 x 10° cm/sec) dus to the abundance 
@ ot and clay, tus 8 con locally ete 
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top of the geornemibrane liner. and is conveyed 
irfo the rectaim ponds below De mpuunimnert 
Rectain water is then recyted back to the mul 


complex ore process croul 


A doublediner system comprising two 60 mu 
HOPE geomembranes was originally bull unier 
the reciakm basins §=This system was comected 
to the single liner urdiertying he tafings 
iempourdmert to form a confipwous finer The 
primary and secoruiary liners urer the reciarn 
ponds are separated by an HOPE drainage net 
The intert of this Gesign is to allow detection of 
ary leakage from the primary liner and to 
convey the leaking Suids to leak Getection 
surnps which are mornfored 





Since 1995. cyanide nas been detected 
rtermmier®y in groundwater in several 12PB 
monforing wells downgradiert of the Tafings 
impoundmert No 2 reciakn ponds intermiftert 
Oetections were typically just above the 
laboratory detection limi of 0.005 ppm The 
area arourd the reciarn basins was investigated 
in 1995 and 1996 to Wert#y potertial sources of 
cyanate Temporary monforing wells were 
instafied i) 1996 between the main embankmnert 
of the impoundment and the reciairn basins 
Cyanide was not detected in grourniwster trom 
the temporary wells irnuicating that the 
impoundme was not the source inspection 
of the ear =asin liner dicated that the source 
Of \eakac was likely the east reciaim pond 











The portion of the east reciairn basin where the 
tailings impoundment underdrains erter the 
basin was dewatered and inspected in 1995 
Detects in the liner were detected and initia 
repairs were made af that time The repek work 
Continued in 1996 by reconstructing the 
doubletiner systern of the east basin to 
minenize the potential tor leakage A third liner 
was added to the surnp ares of the east basin 
Groundwater wells around the basin area are 
monfored morttty by GSM (GSM !998a) An 
insufficiert tine has elapsed since the repairs 
were made to detect (based on monforing wel 
Gate) whether or nol the repairs to the east 
rectain pond liner have been effective in 


eierirati .) eakage 


Acrtuert goundwater Quallty in the vicinty of 
the tallings mpouTimerts is provided fn the 
Gatebese at GSM and im the records proveted to 
the Mortars DEO (GSM 19050 1905c. 100ia). 
Appernda 8 contains surrenary taties of re 
wate Qualty data and statistics retationstups 
for vanous groundwater regions that have been 
Oetireated for the site for purposes of Impact 
ara@yses in gereral arrituert wate Qualty 
Qood in the areas east ard south of Tallings 
impourcimert No 2. wih statistical mean TOS 
values of about 400 to G00 mg/l ard suftate 
levets less fan 100 to 300 mg/L 
Downgradiert of Tailings impourndimert No 1 in 
the areas of the south purnpbect wells ard 
west of the mpourimert, water quality 6 
poorer with TOS mean values on the order of 
1.000 to 1 200 mg/L and sulfate concertration 
means of about 350 to 400 ng/L in general. 
po is near nevtral and metals concertrations 
are below Mortana Nurneric Water Quality 
Standards in the groundwater around the 
tailings mpourdmerts 


The seepage that mugrated past the sturry wall 
below Tailings impourdimert No | prior to 1990 
traveled preterertialy to the south within the 
shallow aiuvum and then trough gravels 
associated wth the Jefferson River hydratagic 
system Cyankle was Getected at very low 
concertrations in grourciwater off site of the 
Gaiden Sunlight Mine property in May '@85 
fromm a private wel located approxinaty sy 

1 3 miles southeast of the sturry wal (GSM 
199%) 


in response to detection of cortarmwrts GSM 
monfored over 20 private walls in the viciwy of 
the mine ste Seven of the walls showed the 
presence of cyanuie at leest once during the 



















systterns for potertialy affected wel owners arui 
has monfored |) reskiertial wells on s requéar 

basis for the past 10 years Data cofected torn 
private walls since the mad 1G8Ds show that 





oe a ogee we 











corcererafiiors J cyerate heve bes steady 
GQrewteg eh ome As of mes 19 
concergrufions of tots cyeride were arty 
spoacicaBy detected fF ary Of fe private euls 










@evated rarue eves 1 Pe eels owe ut 
related to mirigy ects =Subssquert to he 
1987 MOS. report, en eddlions rwestigation 
(OSL 1988) wes conducted to Werdhy he irate 
source The report (O51 1988) conmthuied Oat 
te Gevated "arse levels wore De ens 
renure r@rfication J both existing sof orgeruc 
mafe ard preexisting nfrogen cagied wih 
tafce tarming end rrigation practices 


The existing mmpacts to gourwwute as the 
reef of hstork seepage from | slings 
imnpourdrmnert No | were evaluated based on 
previous reports aru evellatie data The 
vordeaie rmygects 0 concern are associated 
we) rcressed corcertrations 0 constiuerts 
Common to the tafings water that seeps form 
the mmnpouruinert spectica®y cyerwie aru 
r@rate Maxim concertrations of cyeraie 
and citrate (as W) ih He fed row of GPR wats 
were reported fh) 1988 as being 1 mg ew 
10 mg/L reapectively (+ydrometrics 1997) 


ingacts to gouruiwater that are associated wh 
hustork: tafings imnpouruinert seepage Pat wes 
not cagtured by the pumnobect sytiern were 
evehmted by Uvee aggrosctes 

























neve bes mosty verutie Gury Pe mormory 
period cyerade cocjcergruirs ste 1900 ewe 
very low of betow detection fess ten 
0005 mg/l © mos morforys ovis 
Figure 13 stows De cyeraie aw trate 
concerwefios © mortars ed OW~« Ths 
pacts represertaaive J Pe coverwein rews 
© dosryadert moSorry ovis 


The ouvert edert of twéirngs mpasrurert 
seepage &8 sows verutie ( erate 
cocrpeios © te wings moordrert 
purrgtect wes Some eels eve renmared 
aatvey rcterge sree moratoria begs 
over 10 years ago aw offtes soe ofte 





























beer decreasing e@h tre hm the fru row J 
SPB eels located upgradiert df fe guy cst 


wal The ved & consistent ef) te gadus 
Gecres: eh cyanide corjcertrations far te 
rm ourdrert However cyantie 
corcertrafiors » gourweate ton sever 
wets gorg fe second ew Pwd roms oS SPB 
wats hove been Qrachapy rurensing of tre 
The tcresse & assured to refiect gradual 
movernert df cyeriide ewey fom the sirry wall, 
as Wduced by corntinwed putgryg fon seco 
ard fwd row SPB wats 

















Swe narate coccertraticons F gorwwater 
contd be r@uenced by ofher sauces fie. 
farming ard rrigetion practices) cveruie ss 
rue reiatte ruiicatcy Sf rnpacts torn | afings 
impourdimert No | Although cyerude can be 
broken down r@o ofte constiuerts frou? @ 
sores 0 ontiation aactiona oe reactkres ore 
Qarera) ta fiset © nature syters ty Up 
Gaactved orygen concertretion macrotes 
vot) ao arige These raverces are 
typically not toured, or are rently reduced, 















weep oe oe 

















Quality ef}, & proposed bDouwwiewes The 
maar fore proposed Dy GSM ecsS eters to 
GSM 6 eat pet Douay to Me ort 
ees. ov saueest CO fe tre aot 
acpromatety 0S mite beyorw’ GSM 5 esting 
perm@® bourdery to Te ees a satwes of 
De mire (see Figure 5 | 6 Anpercis B) 


APO te ard Yeager erwyses (see 
Aoperdn J) rckcate tat Ws Chenece 
eww FAP bor the Last Waste Race 
Ournp of ety cco wth 2 20 to 4 0 tot 
Goeny athert form fe toe of he GuT™|] 
because 0 fe wetraliring Cwracteratics of the 
aqute "ates ac dtc ha wud 
everaizaicr St Last Waste Roce Dune AMO 
expected to coo witw GSM s proposed 
mixing zore lens (see Figure § ) 
Aopercts 8 


Because of the Gilerert tydragectage 
conditions on te west stile of he mre wate! 
rearacaicy, I APD tor the West Waste Race 


Ouro @ anticipated to be mrwrat (strafed to 

























Agpercta 8 ruticate hat ef? an efficiert Wet 
Waste fact Ou grouruleater capture syste 
whet 6 pert of GSM 5 Wate Managenet “an 
APO erpects can be cortaine eftun the 








maxing 7ore lenis that heve omer propomed by 
GG (see Figure 5 | & Apperci ©) The 
evetuaon preserted © Agpercts | evicates t 
(s tectwucaly tensive to natal an of wert 
Cagture sytien tor the Wet Waste 
Ouren® proweted! adequate ste 
herectervation « Gore to Mert?) pretererta 
flow paths # bedrock facture zorea axl or 
corservatve caghre wel spacings are used to 
ormure fat af mace facts pores are 
rtervectad by of lees ore wet 


€ etememon of (ang Term ARO Production by 
Weete Roct Ounge $= ‘he org term gat) 
Gaterye tor the toe o tase of « waste xt 
Orne © cortraiad by the fow of este frou 
he Gere vateraa the evelatéty of oryge 
ore! Oe starcia we S afte “rere: Fr te 

























weme race (see Agpends | The exasting 
reGemahon fle prowess tor cangng o af 
ware (OC? Gut] svtaces of 4 rete oO 
aude of neutral rack heeang 2 WAG pF grester 
ter 4 gts 8 COVN sad Out o@ be revegeumtied 
The cower cod o@ be 19 mcs on fe West 
Wame Race Oume an 4 Petes om te fas 
Weme Race Ounp = ‘he ger sie of he ol 
ert gamed to hove 8 ager eater eerie 
Capacty Mar Me onkle waste rox’ a & 
expected lo ™rwnwe Piirator eta? tats on 
fe QT] © he tore of ret precetster 
(other oar o soe Revegetation of he 
ertace w® proile aO0orw eater 
comaurrgmion The reclamation cove « 
Coegred to let eater efiramcr tus 
rearing he cagration of ARO trou hw 
rtercy Of De waste x) GuT7GR 


















Resear”? af ote shes reikcaes waste roxs 
Our"e Capp greatly reduces e¥iraicr at 
reduces Tr octertia tor experiencing an ria 
very comoertrated apie or pemt of AMD 
mrarge Oat a atnta tty more 
concertrated than the jong term average The 
redchor oF eiewination of the eva apie efect 
for waste cock Gung mwrwerares mrpacts by 
evoking extreme shor term ARD tonding (the 
amourt of ARO reteased per url tine) to the 
ca groureteater ant surtace eater 
ewrornmert Tha CApDpINg Mansures arred at 
reducing eater réiratcn mes of hse 
poitart ‘oad in tre short term However 
based on thre reais from tong term ABD 
tues Conducted at offte sten AMD toad 
COMAS return to @ valve Cictated by the overat 
Oxidation rate im the tong term (Marnes arc 
Ractwe (G87 Marries are actus 'GH5 Bet o 
@ 1004 Trevnttey 1904) These studies 
rehcate That the long term tamd eufting the bese 
od the waste crt Gunps may be reperndiert 
A he rate at ata este riiirmes he ore 
ard that tor 2 range Of potertia’ rélraton ates 
the long term AMD load wontd be expected to 








































aierwn Cer, eteruryg ow et 
vot? peereen MOG ec BM) The 
@ces @e0 CAS pert “ehuce ad we EP, 
aye, wc mee orks CO erEG © erwe 
case The Gages © otk? Om oS coow. 
mews carves be estratet Sl Corre) 
eee 668 te ree Pra of expire 
woerta crcirres ow te axes 
owe Sal ores Cerys Ge 
eacgeireg oe coretiow! & te Suriten ov 
redesvathe & 8 ee COM wraesree eo 
why etattoet they wetry 
The proposed scat senying ev tetiuatar 
wrayer POs atepate, ation ad 
ora, corcers or ma Oe rg} Pe 
Potten ected eo’ ecxtiot erasd Poy 
aco coa@e ree owe of Cee 
bor ofa scoverta. ek Skat? apts oS erry 
reef Fr sot: Gewve! rwmmatis ty 
recdevatxr, Sats so ected cas te tare 
to Meacthe) whee fe ats J fe eye o 
Perens te dageest dP accordance = 



























ame oc ‘eters come eQistzre “echo 
@ oot mie te ps exndd be Orted 
ee heer Te pier to emsvage aMatte ads 
we © ares Gerterces ow te 
propomed rqlervertaixr Ss SgS Prevetxr 
Pen Theretore -o ergmect to vegetation 
ert © otk cette 


ihoertiace "ateehs xr eat wiveage ets 
=@ octet) be wlece! cone J ever 
wimods too gerers types 0 waste "xe arvl 
tairyn Reserve dats rutecmte Oat evieru 
mieods cortam ~ Cheruce comtiverts tat 
wad degrade sods appa ty revegetation 
Arpoees gver fat tese tects atrey 
were te pruet ees P+ta@on ew Nos 
‘or Reveet) Unoetived io ‘dere waste 
rock 6 typece/y eckdc e@> meer peste aw 
WAG pF vas of 85 rw 31 renpecthety 
Tre ABA of Own water commenter by 
at@ratry he at) pera tor te 
render, (xterta everages aur nirvana) 
48 tore df CaCO, per | 000 tore of mater. 
vical ¢ waste xt o8P 2 a pterti to 
Qrrerate act! Pray wre Onis io 
“ontived) waste rock. etch oS be used to 
‘cap’ weetives waste xt Qery etervattn 
axe oxtits 2 aye overage (mate (0+ 
he dS fed ee NAG Oo ae oy 
om average fom 60567 The ABA of Pens 

















































rater eats ewan wym hor 2 





45 wre o CeO, pw 1 OD re oS ee 
Pekar 6 waste xs type oar oS te 





oume rx 'elrya efat tere om ris ap 
ot evwragry 04 Oe & we rene 
ava ove od pokey "eee oO re 
oe dS westivet eume x8 of 6 WAG 
@24 The een ABA oO uirw & 77 ore 
@ GeO, pe 1 0 tore dO ome (crete 
oe Aeecxcumes Oe) Sob: ecet ow Fe 
=) pakeory vestive ease «x? ov 
wire saterws cas be afpedt } eote es 
oo aad ¢ fe ot “ante "Sew 
rertace ow © arrve Gage atxene Pe core 
Qe © cap@er, we MOR ew Bw 19D 
The qetert © otk Oe @@ coow & Baty & te 
r@et Qe te eogmmir tatvezee 
propest by GSM es Gec.eest betce 


‘—_e Geer etry bor eairg cats r 
waste xt Gurv® tow pots & ccOwrG a 8 
ares Jicire Vvertirg cas cose 6 
war J ot ees Ceiepy ow end 
momnge cOV@ure cate ts cfrerw Fr te 
wear comma ow ore Own 
(iat «ry awe Cetaty we 
ouvenss © owe ow Com hhaagyem ewe 
Gen wwent ty egety wir prerow 
agey a rer fre @ Ow eow Fr 
The cura: afep cad hw Owe duatette efuct 
0 Nagy & were swmense Ow hes 
wep fo waterways cagn 0& fe od 
agurrOy Se dmergw~y w feeue! pe 
conpus@ie Votre cxatcre 06 “end © te 
mor@cred by agency reclamation spectsiiats to 
Gocerert te Mets I vertirg om xt 
nervesry ord vegstatn Sd te asrarving 
wee Ay cert (ferges © vegustcr 
ove wre 06 dgerwe te eet ty ad entry 
or erayen © itevwe te Get etry tes 
hed on sal chemiatry Miigation Mesewe 5 | 
» Sector VP Puerta Mitigation ew 
Mormcring hes beer devetaped to ackiress Pus 
ane 













































































We erosion can be expected on exposes’ 

te Sea te ptert ty er oor 
<t cometiered to be df primary commen a te 
Orujet ee eter COTuereE! o&) fe pterte 
ty eater erosion (MOG. awl BLM 1Ga) WEP 








eee eS = 




















oF prowade Ptormaticn to Getervure etuite tm 
Qun"gs couk MOesd be succesctuly reclame 
a2) @opes MOEO's preference & 31 
Sones ees bese on fe ete) “ek! premmne 
wt esse sopes exit Maer revegeiancr 
pohertaats Gue to lon pClerts eomo mies 
eter”e equgret acces @howky sate, 
tector ec geste precotaicon mitra 
tending to 8 More (ert errwerutse scl momture 
regere = Eromor potertat calculations aso sere 
comguetead by te MOEO using he Ureversa 
Sof Loss Equation (SLE) The resuits of tes 
madeting awyes mice fet)! vope 
argos ave tess suscemtiiee to eros) Mar) | 
gopes ger assume ste apect Conditions 
(MOD arc BUM 1G) 


GSM cortirwes to reckern waste ror) Gums 
sopes ude fe existing reclamation plan arc 
hes ertered rfc an etersve we pot progam 
(State ard Associates | Wa) to deternwe 
the tenstePy S macaw By rectarrning 2 | 
open af wel as to reduce the potertia tor 
waste roct Gute efhuert production 
Oemnonatration plots sere constructed’ using 
appropriate tectwugues on the West Waste 
Roct Ournp i 1982 ared on the Ear’ Waste 
Ract Ovenp (High Grace Waste Rock Cumnp) in 
192") WEP respect to test ofyectven West 
Waste Roct Ovrenp stuches were Cesare! to 
prowade formation retated to 2? ' sope weve 
rock Gung hydraiagy in ight of angie 
revegutatiy tectwucpen whe he [ ast Waste 
Race Oven study eas constructed to evahmate 
Grade cor@rd factors capping tectruques are 
reveguation pertormance on @ varety of slope 
ages The capping tectruques au! waste 
rock samgiing procedures as wel as the ontie 
Cap Cheracteratx crtere pruposed as « pet of 
the reclamation plan tor tvs shernatve (see 
Sector © BD Exteting Rectarmation Par) 
were devetoged as 8 ‘ems cf these stuctes 














































The reméts of both shaiies are certra to 
aaeseary) he tenehO?y I maces sy 
recerring 2 | waste rock Gute @opes The 
fensi@?y of macess "ey be best esseused 
agent of both he reetewe of acd rose aru! 
te ettattetrrert of vegetation comvnurtins 
o@ reapect to he cleat comvitios uruler 
wan fe mutes were covmhated Tra 
‘4 meme sacterertatcr cates tr beh 






21 ad 31 test plots om De West Waste Rock 
Que eere StatsticaP) comperatie to wate 
cates bor Me 2) saping Aetererce Aves Wo ) 
Sen@et) vegetation cove eas “ensured on? | 
gages ec tour! to heave exceeded fat of 
Reteronce ves OO ) wr lO hove SUrpeSsed 
me vegeta: success Ctewe estatieted to 
te project The renuits of Gata arutyses tor Pe 
fas Wame ®ace Creme study are oende 
Prous '9 Messed eos ates Deters 
21 ad 31 tet plots ard Aetererce Aves No | 
wore Gateticat: comperatie Vegetation cove 
watues to both) 2) are’ 2 | test plots exceeded 








Gata to seeees the pote-tisi tor erosion on 2 | 
verms 2) sopes tor ws EIS) The parameters 
arc data sed © the maxes assured hat 














was oun tor both gape angles using sof saivage 
rtormation prepared tor the West Waste Rock 
Ournp Two ‘ew frames were assumed | year 
foftowing reveget aon to determine poterta 
erosion rates tetbteing the first year of phere 
eovtathaterert ant 5 year? toiowing 
revegetation to determine the potertia tor 
erosion form an estatiehed vegetation 
commenur@y ‘wo sod salvage scenarios aio 
wore evauate (‘he fru! assured that af 
avatatve wd matora wate by Gatvage was 
S@octpied ant spread pric to revegetation 
Ths material Contained @ emgfted average of 
%© percert coarse tragmerts by vane The 
Se0OrW! sCenerno aseurned hat orfy surtace 
Sots having less than 20 percent camrse 
wagrerts by volurne were savage are! 
reagghed during revegetation atte: ‘he 
wenyted everage Comrve tagmrert coruert by 
vores Of ts waters! was) percerd The 
MOEO hes oe « watue of 2 tore per core & He 
maxim acceptatie act ions sh watte 
Aggercta UV degacty the vatues ty the 
peremeter used tor af scererios to compiete 
we aw yen 
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212 Quality of Waste Rock Seepage 

Because seepage fran wame rock 5 not occurneg presently actual serpagr cannot be 
measured Hoerver (iS has sampled porewanr: within the wasee roct (er GSM | 995) 
Thess poree me: ei) mugrmr downward through ‘he Gump: and underiving + adowe rome and 
weull wktumaaety ma eh the undertying grouncwar: Analyses of pore. me: from rec laced 
Gump. therefore. prowde the best svmlable esumate of long-cerm was rk werpage 
quailty Detmied dma for sulfme concemtrapon of porrwarr samples 6 grven @ GSM 
(1995) Based on tus Gata sulfme concentravon m reclamed Gump: vanes from 24 MID to 
37.500 mg’ From tus data che EFS (Appendia J) assumes a everage sulfate concentrauoe 
of 30.000 mg’ @ porewater from reciamed Gump For purposes of ths musmg tome 
analyws a sulfase concentravore of 10 000 mg’ « also assumed =Addmuonal Gata on metal 
CORCEREBUOM i porrwater a summarnred im | able 2 | 


213 Actd Rech Dreinage Persistence 

As Gecussed @ Sectoe 2.1.1, wae rock Gempe ae oot correetly releasing ARD 
proundwmer based on field evidence and predative modeling Seepagr is not expected to 
ocow fom Ge Waee Rock Damp for 5D we 350 yous Gee we Ge low mecherge ces 
associates ech the final dump reciamacon deugn (0 2S imches/y ) and the huge volume of 
marna through wha h the wepage mus pass (ice seepage emerges from the honor of the 
waste ch Gumpe ft must pass through ep-eddemenn ¢ euimumam of | 08 w 200 fort. and locally 
ower (00 feet of unesturmeed Roseman (woup eechuements before remctung the regime wanes abe 
Jeqwes ques 2 encem el (ss ammng on cowwrage depth & groand water af 08 foot beancath the 
waste rect dumga, revel Gees on the order of WOyaartheve been predicted for reepage from 
the east dumps to reach groundweer (EIS Appemdis J) ARD concemtrenans @ seepage will be 
sflected by sMemusnon end arutreiizbon even te Roseman @humon m9 the regonel 
groundwater rywem end eddivona dilumon ty precipianon recharge and diaperwor as 
ground eater Now downgrader 
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Water ..@ seop much more slowly Trough unsatursied meters because hydrauik conductty 
Gecreases Grammatically as water cortiert is reduced The resufts of unsaturated flow modeling indicate 
that the volumetric water cortert of the Bozeman Formation would be 5.257. for the assumed matertal 
properties given above and an infiiration rate of 05 inch/year The seepage vsioc®y under these 
conditions i caic.éated as folows 


* 94," 057 GE ches) * 





Assurring that the depth from the base of the waste rock Gurnp to the water table is 200 fest. the time of 
travel from the durnp base to the equiler would be approximately 790 years This res# « sensiiive to 
the assurned irfitration rate. and to the assumed moisture cortert of the sod profie af that inffiration 
rate The method assumes that no preferential pathways exist. and that sol moisture movement occurs 
troughou the so’ proffe, which is considered to be a reasonable assumption for the se condlions. 


Weat Duro Irevel Times Foundation conditions beneath the West Durnp are signilicar@ly Gilerert from: 
the East Oumnp conditions. The bedrock is overiain by a relatively thin veneer of gravelly sols beneath 

the dumps ft is assumned that seepage which infitrates the West Dump waste piles in excess of 

06 0.8 inch per year wi run off ‘the shallow bedrock surtace, and wi not contribute to the grournniwater 
recharge 


2.2.4 Time of Travel Summary 


in surmmary, the time-oltravel through the waste rock dumps and vadose zone below the dumps was 
estimated based on predicted hydrauiic properties of ihe materials, and ess mec! infftration rates. For 
an r¥itration rate of 0.5 inch per year, the simplified model predicted that a, proximately 200 years 
would be required to “wet” the dump to approximately 3 ,ercert above fs placement moisture, at which 
time moisture migration from the dump wil commence Approximately 600 years would be required to 
achieve this moisture Condlion throughout the dump material for an assumed infftration rate of 0 25 inch 
per year These values represent the total travel times for ARO on the west side which is not underiain 
by @ thick layer of unsaturated sedirrernts. 












A steady-state caiculation of the thne-cltravel through thy Bozeman Formation indicates that, at an 
¥itration rate of 0.5 inch/y', approximately 600 years would be required for sol moisture to move from 
the base of the dump to the top of the water table. some 200 fest below Therefore. at an infitration rate 
of 0.5 inch/y,, the total travel time for ARD on the east side is on the order of 1,000 years. 


The reeuits of mixing cell sirmufations for afl action sfternatives are preserted relative to three diflerent 
rates of precipRation iritration ito waste rock dumps These diferent irnfftration estimates represert a 
bracketed measure of the success of reciamnation practices at the Gaiden Surtigtt Mine The three 
¥itration rates for durnp surfaces considered in the mixing cef mode are 
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PERMITTEE: Golden Sunlight Mines, Inc , Operating Permit No 00065 


RECEIVING WATERS: Bozeman Unit Aquifer, West Side Bedrock Aquifer, and Jefferson 
River Alluvial Aquifer 

















measure is currently in place and would be 
continued for af aftternatives. Cirrert reporting 
is On a monthly basis. in addlicn to geodetic 
monitoring, the mine aiso monitors 
inclinometers and piezometers These data are 
reported annually if any new movement of the 
stide biocks is detected. the appropriate 
agencies would be notified promptly, and 
monforing intervals and reporting frequencies 
increased as appropriate. Protocols heve been 
Geveloped for actions to be taken # renewed 
ground movernert is detected 


Agency tification and review of block stability 
wi occur ff any of the following criteria are 
exceeded 


° An average groundwater increase in the 
Bozeman Unt within the Sunlight Block of 
Qreater than 1 foot Guring any |month 
pertod, 


° A curative, average groundwater level 
increase of 10 feet in the Bozeman Unk 
within the Sunlight Block, with respect to 
November 1994 levels. 


¢ if movement is indicated by inclinometers 
located within the Sunlight Block. or 


Giscernitie from geodetic monforing data 
Over & period of 2 months or more. 





Ehectveness Ths measure woud prove for 
Ostection of any further ground movemnern's in 
the Gertiied side Diock gress =f movemnet 5s 
Oetected. appropriate mifigation measures coutd 
be taken to re-establish stability Such 





measures COuis iInctude recistriution of waste 
rock, Gewsiering recorfouring and buftress 
construction in side areas) These measures 
were used to successi@y addross the sirte 





eam wee ov wreeg 





Taihng umpoundment No 2 was constructed with a liner that prevents discharge to groundwater, 
therefore s mixing zone is not required for this facility 


Based on groundwater monitoring data (GSM_ | 998), the waste dumps are not currently 
discharging to groundwater However, modeling of mouture mugratio:. through the dumps (DEQ 
and BLM, 1998. App J) predicts that wfiltrating mossture from the dumps could discharge to 

groundwater at some time in the future Estimates of the ume at whch seepage could occur vary 
from several tens to several hundreds of years A portion of the seepage from the west dumps 
will be captureu esther im drains or groundwster capture wolls and routed to the water treatment 


plant Seepage from the east dumps will enter the undertying groundwater system where 












sersors Movernert Gata eve Collected trom 
each sensor on a weeldy basis 


* Weelty monitoring ol concrete slabs and 
foundations using edensometers instaied 
— the mi, shops. crushers. ard 


* Moritty optical leva aurveys cof te girdirg 
mB pedestats 


These measures would be cortinwed ff 
adverse movermnert is detected. the appropriate 
agencies would be prompey notified, and 
appropiate steps taken to ensure the safety of 
employees and protection of the & - yorynert 


Eflectiveness. This measure would provide for 











could cause ponding of surface water or 
Gisturbance of the cover in such @ way as to 
reduce the cover effectiveness in preverting 
WWftration Such damage can be mitigated by 
meirtenance ectiiies which would inciude 
regrading of the impoundmet surface in 
lected areas, ard repas of the cover as 
needed to restore Rs function and maintain the 
desired sopes on the impoundment surface 


Efiectiveness. Mairtenance activities performed 
a8 needed to the knpoundmert surtace and the 

















tailings caps would be effective in martaining 
Cover egy and function 


Agoiication This measure woud apply to #] 
@feratves. nctuding te No Action Alernsive 


issue =ConsfucSor feasibly concerns 


regarding pf bectilling ectvites uniter te 
Parte Becki Amerrasve 


Meese G5. Worker safety ard stable cover 
of pa wall surtaces are concerns for the 
proposed placemert of beci’® in the pl under 
the Partial Bact®® Aternative in order to 
address these concerns. an evaluation would be 
made of potertial afernstives fo: construction. 
Such construction afternatives could inciude the 


tolowirs 


¢ Construction of the pa wall backdl by 

working up from the botiom of the pa. rather 
than end dumping While this option would 
rest in placemert of a more consisterd @ 
with reduced risk to workers, 8 would require 
greater volumes of baci’ material against 
the pl walls (up to 5 or 6 times as much). 
and may be cost profibRive. or 


¢ Use of remote-cortrofied equipmert for 
grading of the pl wall cover slopes, to evoid 
sevety risks to workers. 











Eilectiveness Aternative construction methods 
would Mkely ertal consideratie addliona costs. 
and would not likely be cost-efiective in 

producing a reliable long-term reciamation plan. 


Agolication This measure would apply to the 
Partial Backf® Aternative 











tssus Olrect impacts & previously unider@iied 
patecrtologica/ resources. 


Meaaure P-). ! previously undocumented 
paleontological deposits are located during 
project operations, GSM would cease activities 
in the area urtl the resources could be 
@armined by profession’ paleontologists 
approved by the state and/or BLM if 
signficart paleortolagical resources are 























economucally feasible source for mumcpal and domestic water supphes Class [I] groundwaters 
have specific conductivities ranging from 2500 to 15,000 micromhos/cm at 25 degrees C [ARM 
17.30. 1002(2Kc)} 


2 (Downstream effects) \mpacts to the JelFerson River have been addressed in the EIS The 
analyms conchudes that the river would not be umpacted from mune discharges because of its 
distance from the facility and the lack of a direct hydrologic connection between discharging 


groundwater and surface water 
3 (New or increased source) Thus ngruficance determination 1s made pursuant to the current 




















erdiied. pects would by miligsted frougn 


@n eppropriate reatmert pian approved by fw 
Gate and/or te LM. of Grough sie 
evodiance 





Electvensss, This measure would alow fo te 
eveluation of pretously uninowr and potertiniy 
sigr@icert palecrtciogical Geposits tut may be 
Gacovered Guring mining ectviles ff aso 
would provide adequate time for presertation 
ard recovery of the resources ff tis is deemed 
necessary by the state or BLM 









Agoiication This measure would apply to af 
Reva 





issues iderdiicafon ard raptacemert of 
reduced Gischarge or reduced wut quafily a 
springs ard seeps 


Meseure W-1. A monfioring program would be 
estabiished to quartiy discharge and water 
quailty @f eprings in the project area, and to 
ertiy any reductions in flow or water quailty. 
Osta cofiection everts would be frequert 
enough to detect spring response to seasonal 
vertations and pl dewatering 


Mitigation of reduced discharge af springs 
would inchate: 1) trther developmert of the 
lected spring by improving coffecfon aw 
storage of spring discharge and/or eparniing 
the baarcepion eves of te apring d te wuly 
tte and/or, 2) diverting water trom the 
Ceuutaring welts upgreciiars of te pil (provided 
thre water ls of suitable quay) a permanert 
water treatmert plert i crests o erfance 
ectiiiona/ wate resources tor widile and 
Svestock use. 


Reduced water quailty would be auligated by 
establishing addtiong water sources for widile 
ard livestock use ~Addliong water sources 
would be obtained from treated water 
Giecnarged trom te permanent water treatment 
plert. or fom water @acharyged fom 
Geuutering welts upgectart of te pil 
(Caperding on water quai). The 
aupplemerts) water used i miligate potwiis 
bupacts uw med! fe wale gaily cts 










































applicable i) fe doengudert bensficts) uses 
eu 14 be @actwysed wie epproprias 
Moraes reguaaiory e.. weneras. 


Eectveness, "his measure would documnert 
verations fm spring Gacherge and spring water 
Quality ard provide data to determine I Changes 
in spring flows or water quailty eve ocourirg as 
the rea of mining actvlles ~This measure 
@s0 would provide corfinusd surtace water 
sources af the mine sie. greasy reducing 
impacts to wide and bvestoc: 



















Agofication. This measure would apply to af 
Rovavens 








seus P8! pourweute Gischarge wi eacert 
hycroswaiyraptac ris. 


Measure W-2. PR pond water levels would be 
monfored to ensure that the p2 pond elevation 
remains below the groundwater discharge 

tweshotd elevation of 5.050 fest. the 5f pond 
level exceeds elevation 5.050 fest. appropriate 
measures would be taken to reduce the pond 
level Such measures would inctude additions 
pumping and/or water treatmert tecSiies 


Water level arc water quailty downgradiert of 
the pl also would be monfiored to corfirm that 


@ mexdrusn pond elevation of 5.050 is effective 
in eieninating pa discharge to adjacert 
@ratigraphic units. The 5,050 elevation was 
derived trom modeling studies. and the 
appropriateness of this estimate should be 
verfied Such monforing would indicate 
adjustmerts are needed to this proposed 
mexdrusn pond elevation in order to protect 
groundwater outside the pi 


Efiectiveness. This measure would prevent pal 
pond water levels from excesding the threshold 
Giacherge elevation. and thus mitigate the 
potertial tor degradation of the surrounding 
groundwater 


Agolication, This measure would apply to af 
m@ernatives where ponding in the pl would 
ocoywr This measure also would apply to the 
Partial Bectf® ARernative. which would require 
matrtairing the goundwater surtace af or below 



















































Rock Cresk as e result of Gverted Sows. 
Periodic earnination of hese channels and 
matresrance wosd be performed. 
Matrasrance would inctude the addition of 
erosion protection in effected channs reaches. 
erd/or retefiation of check dams or other 
grade corer! strucnyes. GSM has . srniiied 
to Vieusfy Inapecting Corvow Cresk after storm 
everts ard addressing charmed! darregs This 
would apply for the unnamed wibutary to Shsep 
Rock Creek under the Return Diversion 
Aterratve 


Efiactiveness. Pertodic earmination of charnneis 
ard mairterance es needed would miligate 

erosion from increased flows in Conrow Cresk, 
the tributary to Conrow Cresk, or the ummamed 
tributary to Sheep Rock Creek. 


Agofication This measure would apply to the 
Proposed Action, and to other ailernatives 
which would inctude the diversion of Sheep 
Rock Cresk rao Conrow Creek, tis measure 
would apply to the Return Diversion Atternative 
for the unnamed tributary to Sheep Rock Cresk. 







































tees ARO retease bom eests och ape Ow 





tal Cenges & wate quality are ccovrring 
wrtch are ty t exceed appiicatie rugutstory 
requremert,. te tofostng miigstion measures 
would be employed 


a) { water quaiy lrpacts ave Getected hn 
moraoring wes af fe madng rure 
boundary downgradiers torn the tast Waste 
Rock Ounp, localized capture of 
gound-~ater may be needed to cortain ARO 
varepor gong prefererdial, discrete fow 
pate al were nol erdicipated by he ARO 
tate ard wareport mod (see Appercit: J) 
A gourdeute capture syutem side to te 
sya@tem descrbed mn Apperui: A tor hw West 
Waste Rock Ownp woutd be instafied 
Cagture of discrete phumes trom the East 
Waste Rock Ownp would not require « wal 
sytem es edensive es eseusned to the 
West Waste Rock Ounp The contingency 
design in Appendix A that provides for 
veatmere of approrratety 20 percert of the 
oredicted fis on the east site is consiiered 
adequate for tis miligation measure. 


b) ARD enpacted seeps mey emerge a the 
toss of the Gsnps where preferertia 
Grairage paths occw wihin the durps that 
lead to discrete ‘perched’ safuruted zones af 
thes base Actions stafow moniortg 
weis would bo placed in af Mpoguplicaly 
@tdert Gairages down guard of te 
wast vock @epe § eater qaly pec 
oe datactsd in ay of tease shafow wells, 
thaioe gounduate: cape syuterns such 
es toe drains would be instafied wien te 
bnpacted @einages to supplemert the 
prenary. deep capture wel system Shafow 
capave wuls would be parwilisd es 
terete, © we Wares fn he ings, deapa 
@eirages auch as te Swap Rock Guich 
ow te Reiieerahe Grarage doun gudert 
fom te Gaste Wests Rock Ousmp. Too 
Gere saat eterd comptataly Ovough te 
euwtcty) chats) materials ~ bedrock in fe 
Wee! Waste Roch Ouep een, ow we Gare 















































































fe we Gare aw capave sults wud be 
Commeyed by guty fow pipsines & he 














euty restuerd pied of & « cewulired 
amp eves fom wtich cUfsctsd wut 
wuld be puspec © fe veatnert piet ow 


1) 0 s& Vestmert systems would be metated 
in the shallow ( perched ) equiler zones, 
cluding he ahve materials over bedrock 
on the west side. and/or the colts /ahuve 

materais m Ratiesrake Guich or at offer 

locations downgradiert of the East Waste 

Rock Dump. One eagle of tis type of 

emerging technology s s tune and gate 

approach which incorporates groundwater 
barriers at fue the Wertiied 
cortaminart phurne(s) fwough constrained 
location(s) within the shallow equier in sit 
reaction wails, such as imesto: > fed 
venches, are instafied at these gate 
locations. The reaction walls provide 
essertiafy “sermipervious barriers which 
aioe water to pass bul fer the dissolved 

























fe p® erd/o these euty sowces would be 
Giacheryed es wstece wut eiiin Oe mig 








zone bourdertes #1 e marrae Gal provites ty 
wake fvesioc! bens use 


Eilectveness Thus measure would murwrize 
ienpacts to bensficis uses of water 


Cowngradert dl te gozswuate capture 
syste 










Aggiication ‘his measure would apply to a 
Rernaven 


seus To! of combined ffows & parmanert 
euty veatnerd pled excesd Swe capacity of fe 
plore 


Measure W6 The capacty of the permanert 
water treatmert plart would be reevaluated aw 
incorporated ric the fra! design within two 
years prior to mine Closure Ai that time, the 
actus rate ard quailty of pl row during peak 
flow and low fow periods, and the tots! rate and 
Quaity of groundwater captured in the tafing 
area wi be better known. 


Based on the degree of uncertairty of the rate 
of wihow trom faure sources. a contingency 
measure of up to 25 percert addiona flow 
would be incorporated ito the treatment plart 
capacty, end a contingency to provide storage 
for up to 6 months of anticipated water rfow 
would be inctuded This would provide for time 
to modi#ly the plart § needed for unanticipated 
haure rfows 































Aternatively anew aeddiiong weter trestmert 
tac®y would be constructed to address 
treatmert of @ specific source or sources. This 
supplemertal water treatmert tacSty would be 
built af the time such sources are Wertified 

This ternative measure may be considered for 
treatmert of waste rock Gump ARD because the 
tne frame before ARO enpacts sre articipsted 
to occy is loncer than @ reasonatie design Be 
of the permanert water trestmert plart that wi 


























Aggiicefion "his measure would apply & 
teen 





ame Cectty d eis mpowuewt 
cones che & desttcaios oul bea-Oaw 


Meemee VET, The 16-inch cay bye of te 
cover tor Talings impourdimert No | would be 
replaced w&h en eddiiora! 16 inches of 


egency-epproved ahutl borrow mutertal The 
eddiioral 16-inch yer of af at borrow 
mater is not needed for the ined Talings 


wrpourdimere No 2 


Eiectvenses, ftetd chaies ruficate fal fe 
w@ etarce te com sytem ove fe wired 
Tailings impoundmert No. | and help to 
wrarerize te seepage Mul needs to be 
cofected and purnped back for weatmert 


Aggficafion. This measure would apply to he 
No Action ARernative. Ai citer cherraiives 
ize the cover described in fis milligation 

measure, substiusing toca’ borrow for Ow cisy 

































neve to be Puaied © on eterged a 
agpiererts eule vreatrart city os 
Gesorbed wie Migston Measse Ww) 


Glectheness Gosceute resceptos ac 
purebeckt Neve besn shown to bs eiectve ty 
corpwuling seepage fo Tairgs source 
No. 1, aud would Eealy cleo be checks ty 
coresrerg ests fom leirys toons 
No 2 and/or @e rectaee porwis 


Agpicagion, Ths mensure woutd apply & a 
aurea 









eee Preerirg comac! betses ransw 
Qusdtauty ad uiiye say » ley 
poweutned Mo 1h ove & hoe 
eGubute be motion o cpartda, TUE, ow 
AO cxomtawe, 


Manaus W@ Prior to mire closwe «@ 
verunhdran upgradiers of Tafings 
wrpoundmert No |! wosd be conmsructed 
win te Ratierate orcs wi Fo 
known sowce of water to te Nstork eping a 
the north end of te inpowwdmera. The veh 
Grain would be designed to rasrcap! betwesn 
20 ard W parcert (40 & & gon d he 
ectrrated Raticerate ut gouweuta ts 
(200 gory ar route Outs water by grevty 
Greirage t© e percotaiion pord easy fom fe 
impourdimnerd even 4This measure wold lowe 
fo gorwuute atte ulti he Ralls 
wa Comngraciert of he dram ard beres te 
former epring eres euch ul the hydredic 
cortact betwesn gourwuute ard tafings & 
Girivated. The success of Gus syatem would 
be morn@ored tor e mMiciert emo of ire 
prior to mine closure so ful the remfis coud 
be Incorporated Wao the fra! design of the 
water veatrert plert 


Aherrataly. ore of more dewatering wells cous 
be constructed fvough the tafings 
impoundmert end Wao te wwerthyrwg 

Adterrate wi 1 he tomes ari een 


Efectvensss, A verch dram upgrades of 

Taings impourdimert No | woutd reduce the 
Qvorweute tow beresth he enpourdmert. 
reducing the emouwe of cyanide TOS ew ARD 





















































oust dow Ew oe OD oy OsTege 
Cwres er cae comururves fer 
rere petore«s 


Agghosmor, "es wammure ens aggyy & of 


Geen eat sive peeves! awur J 
Seep fas Cross 


V.C Sofs and Rectamston 


ene Gece 0d ae wey o ah ow 
agents d ecttuad cus us ep 
uv 









Meseee $1 A roger tr Se comund 
mra@cry 0 eciebued cus oct Gage 
@uteiy we piety w tet conse PO 
wroects § ey Cal Geen owErY Tey wre 
reagy@ed at o ettatietey vege ens 
be erygtemerted The proger eméd com 0 
GSM o egercy sctiever enc evusdy 
mraoryg fe nse ocean ce ow gue 
oumstyve Jd Gear wwe ot atet J 
modded pert comvvsiies asrosuirg ore 
tocafors «(8 derereres efects © estatinteg 
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Cera ray vegan comenrGies eve observed on wure 
weal stte Sf the project eres wud Puvenss fo fer 0! percert df Pe toaw rectaned eres 
coretyg et pokary vaewuta GSM esd 





be req@@ed t |) roc’ errey vere locators & 
preeert wuss ad qrenirg 0 wet csr 
2) earvete ard te sobs of vot cern, 
3) prepare 0 dstafed pan tw tet ehre Po 
egaruaxn 0d dear wts aw "wert 
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PERMITTEE: Golden Sunlight Mines, Inc, Operating Permit No. 00065 


RECEIVING WATERS: Bozeman Uni Aquifer, West Side Bedrock Aquifer, and Jefferson 
Rover Alluvial Aquifer 


FACILITY LOCATION: Jefferson County 


A PROPOSED ACTIVITY 


Facilites at the Golden Sunlgit Mine (GSM) such as waste rock dumps, tailings mmpoundment, 
and water treatment plant discharges, heave resulted or could result m discharges to groundwater 
In accordance with Montana Groundwater Regulations [ARM 17 30 1022 (1) (m)}, these 
groundwater discharges are exempt from discharge permst requirements of the Montana 
Groundwater Pollution Control System (MGWPCS) However, Montana Water Quality 
Standards [ARM 17.30.1003], Nondegradation Rules [ARM 17 30 701], and Mixing Zone Rules 
[ARM 17 30.501) are applicable to the discharges Discharges to groundwater are allowed 
through GSM’s Hard Rock Mirung Operating Permst and amendments Thus Statement of Bass 
analyzes water quality changes from the proposed source specific groundwater maxing zone that is 
demgned to encompass previously permutted facilites, the eusting discharge from tailings 
impoundment No | as well as the facilty expansion under Amendment |0 and potential future 
discharges 


A maxing zone is designated that will encompass three sources of discharges from the mune 
Tailngs impoundment No | was commusmoned in 1983 and dengned as a free dramung facility 
with a seepage capture and containment system consisting of a slurry cut-off wail and pumpbeck 
wells A deficiency in slurry wall construction resulted in the release of cyanide to the 
downgradient groundwater system A capture system was constructed soon after the release to 
larrat the magration of seepage The capture system has effectively controlled tailings seepage and 
continues to be operated Dewatenng and recis:aation of the impoundment is expected to 
frurarmuze seepage to less than 10 gpm over the long term 























Tashngs water in umpoundment No ! :s presently neutral to alkaline due to ressdual mull 
processing reagents and contains cyarede and metais Because of the acid generating nature of 
the tashngs, 1 1s predicted that eventually the tangs water will become scadic with a composition 
similar to the put water (high metals, low pH) At the same time cyarde will decrease GSM will 
mamtan the eusting pumpback system to recover scadx seepage from the impoundment 
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Taihng umpoundment No 2 was constructed with a liner that prevents discharge to groundwater. 
therefore a mmung zone is not required for thus facility 


Based on groundwater morstonng data (GSM, 199%), the waste dumps are not currently 
discharging to groundwater However, modeling of mowture mugratios through the dumps (DEQ 
and BLM, 1998, App J) predicts that wfiltrating mousture from the dumps could discharge to 
groundwater at some time in the future Estimates of the ume ai which seepage could occu vary 
from several tens to several hundreds of years A portion of the seepage from the west dumps 
will be captureu esther m drains or groundwater capture wuils and routed to the water treatment 
plan Seepage from the east dumps will enter the undertying groundwater system where acadity 
asd metals will be attenuated by natural geologx matenais 


A permanent water treatment pliant will handle flows from impoundment No | pumpbeck water, 
the mmpoundment No 2 underdram, pst inflow water, and any water from the waste dump capture 
syttems Treated water would be discharged to groundwater through an infitranon bamn that 
would be located south of impoundment No. |. 


| (High quality waters) Golden Sunlight, Inc proposes to discharge wastewater from waste 
rock dumps, unpoundments, and the water treatment plant to groundwater Class | groundwater, 
under Montana Ground Water Standards, is considered hugh quality waters Much of the 
groundwater on the east mde of the mune area in the Bozeman group sediments and mm the 
Jefferson River alluvium is dengnated as Class | (GSM, 1998) Class | groundwaters are suitable 
for public and private water supplies, culinary and food processing purposes, irrigation, livestock 
and wildlife watering, and for commercis] and industnal purposes with little or no treatment and 
have a specific conductance of less than 1000 mucromhos/cm at 25 degrees C [ARM 


17.30. 1002(2\(a)} 


Groundwater in the bedrock aquifer on the west mde and some of the groundwater mn the 
Jefferson Ruver alluvium in the southeast corner of the of the mane area is designated as Class [] 
groundwaters whech are considered high quality waters (GSM, 1998) This water is generally 
marpnally sustable for public and privite water suppbes, culinary and food processing uses, are 
suitable for wngation of some agricultural crops, for dnaking water for most wildlife and 
lrvestock, and for most commercial and industnal purposes and have a specific conductance 
ranging from 1000 to 2500 micromhos/cm at 25 degrees C Class [] groundwater may be used 
for mursapal or domestic water supphes in areas where better water 1s not available (ARM 
17.30. 1002(2Kb)} 


Class [I] groundwater eusts in isolated areas below impoundment No |, m the Jefferson Ruver 
alluvwm southeast of the mune site, and around the pit area (GSM, 1998) Class [I] groundwater 
1s not consdered hugh quality waters but is sustable for some industnal and commercial uses and 
as drinking water for some wildlife and lrvestock and for wngation of some salt tolerant crops 


using special water management practices in some cases these groundwaters are the only 
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econormucally feasible source for murscapal and domestx water suppbes Class [I] groundwaters 
have specific conductivities ranging from 2500 to 15,000 mucrombhos/cm at 25 degrees C [ARM 
17.30.1002(2Xc)}. 


2 (Downstream effects) impacts to the JefTerson River have been addressed in the EIS The 
analyms concludes that the river would not be umpacted from mune discharges because of its 
distance from the facility and the lack of a direct hydrologic connection between discharging 


groundwater and surface water 


3. (New or increased source) Thus significance determination is made pursuant to the current 
nondegradation rules adopted in 1994 All discharges resulting from approval of Amendment 8 
described in the GSM, 1990 Environmental Analysis are also consdered to be subject to the most 
recem nondegradation rule requirements because of the Montana District Court ruling that 
Montana Department of State Lands unproperty evaluated the potential for mgruficant 
environmental unpects from unplementation of Amendment 8 and that an EIS must be prepared to 
further evaluate these unpacts Under present nondegradation rules, discharges from the water 
treatment plant, the waste dumps proposed in Amendment 8 as weil as the expanded dumps 
proposed in DEQ and BLM (1998) are considered new sources [ARM 17.30.705] Discharges 
from all other facilites inchuding tailing ummpoundment No | and precusting waste dumps are not 
considered new or increased sources since they were in eustence prior to 1990 Because 
discharges from pre- 1990 facilities cannot be easily separated from those of post- 1990 facilities, 
all discharges will meet the stricter nondegradation limits at the mung zone boundary 


4 (Categorically Excheded) Thas mpung rone determination apples to activives described in 
the GSM applcation and permutted under operating permit #00065 which are subject to 
Montana's Nondegradation Policy It does not apply to exploration activities which are exempt 
from nondegradation review 


5. (Mixing Zone) GSM has demonstrated that the criteria of 75-5-301(4), MCA and ARM 
17.30.501 et seq. governing the granting of mixing zones are satisfied (GSM, 1998). The mixing 
zone will be authorized through the DEQ, Hard Rock Mining Program and GSM's Operating 
Permut #00065 























The applicant proposes discharges to groundwater through infiltration basins, waste dump 
seepage, and seepage from impoundment No | Waste dump and impoundment No | seepage 
will not meet applicable groundwater standards, therefore, a mung zone is required for 
discharges from these facilities At this time a muung zone 1s not required for the water treatment 
plant effluent because the effluent is predicted to meet all ground water standards and 
nondegradation limits However, this moung zone analysis authonzes GSM to discharge effluent 
contasmung constituents above standards if needed prowded that GSM first submut a monitonng 
plan and demonstrate that nondegradation cntena at the site-wide muung zone boundary will not 
be violated 
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6. (increase in Carcinogens or BCF) The only constituent with a bioconcentration factor 
(BCF) greater thea 300 is mercury whuch is not expected to be present im any of the discharges 
The only carcanogen occurring m the discharges is arsemsc +=Duscharges contamung arsenic are 
conmdered nonmgruficant if concentrations m the discharge are less than or equal to the 
concentrations of these parameters im the recerving waters. Thus only applies to new or increased 
discharges subyect to nondegradation requirements such as the water treatment plant infiltration 
basin and the post- 1990 waste dumps on the east and west mdes impoundment No | and the 
pre-1990 waste dumps are exempt from nondegradation requirements and therefore an increase m 
arserac within the moung zone is allowed for these facilities 


7. (Increase in toxics and mutrients) Severd constituents classified as tox im DEQ Circular 
WQB-7 (DEQ, 1995), as well as nutrients, are expected it be present in the mine discharges. 
Toxic constituents include cyanide, copper, chromium, cadmuum, nickel, lead, selenium, and mnc 
The estimated concentration of these constituents is based on monstonng conducted by GSM 


(GSM, 1998). 


In order to determune if these changes will cause degradation, the effluent concentration is 
analyzed to determune if the trigger value is exceeded Whenever the change exceeds the trigger 
value, the change is not significant if the resulting concentration does not exceed 15% of the 
applicable (human health) standard Thus analyns employs standard moung calculations A 
discharge is also considered nonsignificant if concentrations in the recerving waters are higher 
than in the discharge [MCA 75-5-306] 


Several parameters exceed the respective trigger levels in each of these analyses, however, the 
resulting change does not exceed 15% of the applicable standard or the ambient quality of the 
receiving water Degradation, outside of the muung zone, due to toxic constituents is not 


predicted based on the projected concentrations in the discharge 


8 (Harmful Parameters) Montana Nondegradation rules consider increases in harmful 
constituents of less than 10% to be nonsignificant if existing water quality is less than 40% of the 
standard [ARM 17.30.715(1)\(f)]. The proposed discharge may have several harmful constituents, 
including iron, manganese, and hydrogen ion (pH) Based on the results of the mung analysis, the 
calculated increase wm won and manganese 1s considered nonsagnaficant 


There are no ground water standards for pH The primary concern for pH change in ground 
water is an increase in metals due to lower pH_ If the pH of the groundwater is maintained above 
6.0 s.u., metal mobility is not expected to be effected. The estimated pH of the seepage from the 
waste dumps and impoundment No. | is 2.4 s.u. based on data from GSM (GSM, 1998). After 
chermucal neutralization in the subsurface, the resulting pH at the moung zone boundary 1s not less 
than ambrent groundwater pH at the muung zone boundary and, therefore, does not constitute 
degradation 


9 (Narrative Parameters) Discharges from GSM must not exceed levels that would render 
groundwater harmful to public health outside of a designated maxing zone, and the discharge must 
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not exceed concentranons that would adversely affect eusting beneficaal uses or the demgnated 
beneficaal uses of groundwater of that classification outmde of a demgnated moung zone [ARM 
17.30.1003(3)}. Groundwater im the vicinity of the mixing zone boundary, where mine waters 
would ultimately discharge, is classified as Class [] with isolated areas of Class [I] (GSM, 1998). 
Sulfate is a mayor constituent m all of the discharges and 1s predicted to be as hugh as 30,000 mg/L 
in the dump seepage The specific conductance and sulfate concentration af the muung zone 
boundary must stsy within the ranges defined by aminent conditions, and groundwater 
Classification criteria and associated beneficial uses In all cases, ambvent sulfate concentrations at 
the mpung zone boundary would not change 


10 (Nitrogen in Ground Waster) The predicted concentranon of nitrate mn the effluent discharged 
to groundwater ranges from 0.11 to 5.74 mg/L. These concentrations are below the significance 
threshold of 7.5 mg/L for non-domestic wastes established by ARM 17 30.715, and therefore, 


would not cause mgruficam degradation 


11. (Additional Criteria - ARM 17.30.715(2)) There are no additional factors, in the departments 
analyms of thus project that would require a finding of ngmificamt degradation 


C MIXING ZONE DESIGNATION 


The mbung zone boundary for GSM as designated by the Department encompasses 8 portion of 
GSM’s property downgradient of mune facilities as shown on Figure | The moung zone extends 
to the BLM property boundary on the west, to the GSM property boundary to the south of Bull 
Mountain, and east to the eastern edge of the permit boundary The southern portion of the 
moung zone withan the Jefferson River alluvium encompasses the flow path from the hustonc 


release from impoundment No | 


Discharges to groundwater are predicted for several different mune facilities including the waste 
rock dumps, tailings mpoundment No |, and the water treatment plant effluent infiltration pond 
In some locations the contamunants mugrating from one facility would merge with contamunants 
magrating from other facilities For example, contammunants from the east mde waste rock dumps 
and east flank of the west ude waste rock dumps are expected to mugrate under and merge with 
the contamunants from the tailings impoundment No | and water treatment plant effluent 
infiltration basin For this reason, one all encompassing moung zone has been dengrated for the 
mune instead of several smaller overlapping mnung zones designated for each facility 


Evaluation of Discharges From the East Side Waste Roch Dumps 


The east sde waste rock dumps are located over Bozeman Group sedunentary matenal These 
sedimentary unsts are composed of layers of sand, silt, and clay deposited in a flumal ermronment 
The overall bulk permeability ranges from 10° to 10* cm/sec, however, the thin sand layers can 
have a much greater permeability These sediments are generally calcareous and have the capacity 
to neutralize acedic drainage Groundwater in the Bozeman unit flows in a southerly direction and 
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im the Bozeman unit aquifer from the cast ade Gumps is presented im FEIS (DEQ and BLM, 1998. 
App. J). The model predicts approximately 10 to 2! gpm of seepage and that full chemical 
neutrakzaton of acadic seepage from the east waste rock dumps would occur af a distance of 
between 2,200 and 4,400 feet from the toe of the dumps. This is close to the Bozeman 
Unut/Jefferson River alluvium contact south and southeast of mmpoundment No 2 Al the muung 
zone boundary the seepage from the dump would be sumelw to ambeent groundwater quality 
Based on results from column sftenuation tests, sad rock dramage (ARD) would be neutralized 
to a pH of approxunately 7 Metals mobidity and dissolved metals concentrations would be 
greatly reduced and sulfate concentrations would be m an acceptable range (800 to | 300 mg/L) 
for Class I] groundwaters and would also be sumular to ambnent quality at the moung zone 
boundary 


Evaluation of Discharges From tee West Side Waste Rock Dumps 


The west ade is composed of fractured bedrock that includes siltstone, mudstone, sandstone and 
shale lithologies. The overall bulk permeability ranges from 10% to 10° cm/sec however, 
indrvidual fractures can have a much greater permeability These rocks contain groundwater of 
lower quality than in the Bozeman unst and do not have the ability to neutralize acodic dramage 
Groundwater in the bedrock unst west of the mine flows toward the southwest and groundwater 
in the bedrock to the south of the pit area flows toward the south Acid rock drainage migration 
through the berock aquifer on the west ade was modeled differently than ARD mugration 
through the Bozeman unit squifer on the east mde Thus is because, on the west side, 
groundwater flows in a fractured system with very little acid neutralization capacity while on the 
east mde groundwater flows through the Bozeman unst whech contains calcareous sediments with 
a hugh acid neutralization capecity Reduction in concentrations within the west ade bedrock 
aquifer 1s assumed to be dependent on diluton alone Based on field evidence and predictive 
modeling, the quantity of seepage from the west dumps is estimated to range from 7 to 14 gpm 


Assurmang a 50% capture efficiency for the toe drains and an 82% capture efficiency for 
pumpbeck wells on the west flank of the west dump, water quality requirements would be met at 
the mpung zone boundary (Table |) Implementation of mutigation measure W-10 (DEQ and 
BLM, 1998), whuch specifies a hydrogeologic investigation on the west ude, will be necessary to 
ensure that required efficiencies are acheved for the west side capture systems 



















For the east flank of the west dump, mwung zone calculations indicate that the dump seepage 
quality will not be sagnuficantly different from ambrent conditions and therefore will have little 


effect on downgradient water quality (T able 2) 
Evaluation of Discharges From the Water Treatment Pilani 









The infiltration pond that will be used for disposal of treated water from the treatment plant 
would be located to the south of mpoundment No | ether on Bozeman Group sediments or on 
Jefferson Ruver alluvwum The alluvium. located along the southern boundary of the muung zone. 
1s composed of highly permeable sand and gravel Groundwater in the alluwum flows im an 
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easterty derecnon parallel to mterstate 90 The plant will be demgned to treat and subsequently 
Gischarge 450 gpm of mine water. The quality of the Gischarge water is shown in Table 3}. A 
muxing zone is not required for thus discharge because sone of the conststuents presem m the 
effiuemt exceeds the nondegradanon brsts or amixent groundwater quabty 


Evaluation of Discharges From Tailings impoundment No. | 


GSM 1s required to reciasm the ummpoundment to munuvuze renfall nfiltrepon Afte reciamanos 
and dewaterng of the taihngs (7-10 years) the long-term seepage rate from the enpoundment 3s 
estimated to equal approxmmately 2 gpm The tashngs contam sulfide munerais wtech after 
dewatenng wil produce ARD The long-term quality of the seepage from the snpoundment wil 
be close to the quality of the mune pa water (Table 4) Because the enpoundment no longer 
recerves cyamde-dearing solutions from the mull, and the natural degradation of cyemde, the 
concentration of cyamde m the mmpoundment hes dropped to sbout 30 mg/L and = expected to 
coutimue to decrease When the tailings become acadic, cyamde will degrade to very low levels. 
Nitrate concentrations may imtially nse due to degradanon of cyemde and comvernon of aswnome 
to nitrate, before decreasing to background concentranons A moung zone is required for thus 
dascharge because the predicted long-term seepage from the mnpoundment 1s expected to excead 
water quality standards for several constituents Because of the compleutes of metal 
geochenustry and the difficulty of predscting the mugration and stienuation of metals m the 
subsurface, the moung zone analyms mnwly specifies the concentrations of pollutants that GSM 
will be required to mamtam at the mmung zone boundary The eminent water quality, Montane 
water quality standards and nondegradation kmsts at the moung zone boundary are shown m 
Table 4 At present, water quality trends show close to 100% reductwon m constituent 
concentrations between the mpoundment and the muung zone boundary (GSM, | 998. 
Attachment 3) indicating that the concentrations specified in Table 4 are actsevuble 











The following discussion describes the factors conmdered by the Department m making its 
decision as specified in ARM 17 30 506 


a Biologically important areas The jefferson River is the only surface water body 
in the area that supports a fishery Because the infitruted water would not 
discharge to the rrver, and concentrations would not exceed nondegradation lumuts 


at the end of the mmung zone, no wmpact to aquatic hfe is expected 


b Drinking water or recreanonal actrunes has moung zone analyus demonstrates 
that beneficial uses would not be unpaired for downstream groundwater or surface 
water users. There are no domestic wells within the designated mixing zone ~The 
maxing zone would heve a marsmum practicable effect on water users because the 
nearest domes weil 1s beyond the pouw where the concentrations of constituents 
are dibuted to below human health standards 
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c Tamcutypermmence of tu sbsae Gacharged The towory of constants 
amabyzed @ Gus Goc.smest ore refiected @ the sanderds éafimed @ DEQ (| 995) and 
aondegredatics crteria. The length of time that the waste Gums and tallings ove 
predicted to produce ARD seepage is between 2,000 and 12,000 years The 
westmen ples = proposed to be operated = perpematy The permstence of metals 
@ the gounduua symem « éependem os Ghmoa edsorpooa end chemscal 
precapaanos mechemems héctals = genera do act augrute very fy @ the 
caicareous seduments present on the cast ade and any metal ons thal eugrute mo 
the subsurface are expected to afiemuste wien 0 very short distance héctais 
comcemtrapons = the groundwater system on the west ade are reduced manly 


through Ghupos end mcrenamg pli 


Cammndatres effect of amuiupls mtxing somes The Department hes act demguated 
any othe auxmg sones = the aren 


e Aquifer characteriacs Agpaiir Charecterancs ore reasonably well undermood for 
the Bozeman usst and the Jeffess0e AByvemn Momstonng of wate levels and 
water quality ove: the life of the aune has generated 2 large bydrologx data base 
and «a genera! understanding of the fate and transport of metals and other 
constituents im the local groundwater systems Mitigation measure W-10 (DEQ 
and BLM. 1996) reqares GSM to conduct « bydrageciogx mrvestigaton of the 
bedrock aquifer on the west ade to fisther dehneste groundwete flow paths » a 
eGlon to opumaze momtonsg well locanons and capture sytem demgn 


Growundeaser discharges © marface water § Groundwee: that mgyvtes swey fom 
the qune ste does act drecharge derectty utc any surface water body but matend 
Gascharges wtto the Jefferson uve: siuval equier where further Guo takes 


place 
E& WATER QUALITY STANDARDS 


The auxng sone demenmons are based upon comphance wth Montane Numerx Water Quaity 
Standards (Croulss WQB-7), Montana's nondegradation policy (ARM 17 30 70! of seq), 
Mostans's Mixing Zone Rules (ARM 17 30 50! of seq) and Montans’s Groundwater 
Regulations (ARM |7 30 1001 of seq) 


Whaeneve: the department deterwenes thet 6 proposed actrvity eWl aot remul m degradation the 
éepertment may require monstonng to verify comphance with Montane 1 Nondegradanon Pobcy 
(7-5-3903, MCA) and standards The mixing sone application (GSM, 1995) and the Long Term 
Water Management Plan (DEQ and BLM. 1998. App A) mchude s comphance montoring and 
qunganos plan demgned to provide earthy detection of amy emarpng water quabty changes 





















































prowde aformanon aecessary to evaluate comphance with appbcable water quality reguianoss, 
and eaplement sungshon measwes should water quabty degrademos occas 


The folloemg momtornng wes dented and supulsted m the FEIS. 

- water quakty mosstorng of springs and seeps 

- poundeuta: mosstormg af the swung zone boundary 

- pondwue mosmtonag enmedately downgrade of sources to ensure that the groundwater 
concemtranons at the demgnated moung zone boundary do act exceed appbcable sanderds 


Thus determumamon 13 not effective whl morstorig plans have been approved by tu Department 
awd scorporated wio te operating permit 


G (CONTINGENCY PLAN 
if momtonng mdbcates that water quality compbance ints would be exceeded af the mnumg z0ne 


boundary, 1 contingency plan would be enplemented The contingency plan = described m 
Appendix B, Section 7.0 of the FEIS. 
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Tebie I Exteel Predicted Grouniioater Concentrations trom the West Site Waste Rack Dump — wes ee 
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Table 3 Evaluation of Predicted Groundwater Concentrations from the Water Treatment Plant 
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Table 4 Evaluation of Predicted Groundwater Concentranons from impoundment No | 
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